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preface! 


■J'ltE Object aimed at in the pjeparjii’on of this volume 
has been to furnish the manufacturer as well as the skilled 
mechanic and amateur with detailed and reliable informa¬ 
tion regarding the preparation of fat and volatile var¬ 
nishes, lacquers, printing inks, and sealing-waxes. 

It is quite unnecessary here to enlarge upon the im¬ 
portance and commercial value of these products, since 
they are indispensable requisites both in the household 
and in the arts, 

Jhe quality of a varnish or lacquer depends almost 
entirely upon that of the ingredients, and, therefore, con¬ 
siderable space has been devoted to a description of the 
properties of the raw materials used, the chemical nature 
of which is, as a rule, but little understood. As a guide 
in the examination of the raw materials, simple methods 
for ■testing them have been given. In selecting these 
methods only such as can be executed without special 
chemical knowledge have been considered, while such as 
require the skilled hand of a trained chemist to give sure 
and satisfactory results have been indicated, without, 
however, entering into detailed descriptions. 

In the preparation of printing inks and sealing-waxes 
many of the same raw materials used in the manufacture 
of varnishes and lacquers are employed, and, since the 
products are closely related to each other, these industries 
may be very well carried on Jogether. 
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An'appendix on tlio Art of Varnishing has also boon* 
adde’d, included in which will be found a large number of 
valuable receipts for putties, stains for wo^d, bone, and 
ivory, etc. 

6reat**cure has li^en exercised in the selection of the 
receipts for the different gron|is of products, only the best 
and latest authorities having been resorted to, and a large 
number of volumes and journals consulted; and wherever 
different processes of apiiarently equal value for attaining 
the same end have been found, more than one has been 
introduced. 

In regard to the use of tfie receipts the observance of 
the following roles is recommended; 1. Be careful to use 
the exact proportions prescribed. 2. Always experiment 
first with small quantities. 3. Should the first attempt 
prove unsuccessful, do not condemn the receipt, but make 
another trial, as the fault can generally be traced to a 
mistake in the manipirlation, or an error in the quantities. 

The various subjects treated of have, as much a.s {fos- 
sible, been arranged under special heads, but in a work of 
this kind a strict classification cannot be carried through. 
However, a very copious table of contents, as well as 
index, will render reference to any .subject or special 
receipt prompt and easy. 

In conclusion the editor takes pleasure in expressing 
his obligations to the enterprising publishers for the 
assistance rendered to him by a liberal supply of books 
and journals. 

W. T. B. 


PHiiADEipaiA, June 17,1893. 
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VARNISHES, LACQUERS, AND PRINTING- INKS: 

THEIR RAW MATERIALS AND 
THEIR MANUFACTURE. 

i. 

INTRODUCTION. 

There are few products of the chemical industry 
which find snoli universal use as lacquers and var¬ 
nishes. They are absolutely indispensable to the 
niechaiiie as well as to the artist. We need only call 
to mind that the wood of our floors and furniture, 
many articles of leather, our carriages, the component 
parts of iron bridges, and other articles of metal ex¬ 
posed to the weather, are varnishecl or lacquered for 
the purpo.se of giving them a pleasing appearance or 
protecting them against atmospheric influences. 

The old civilized races of eastern Asia—the Hindus, 
Chinese, but particularly the Japanese—^are masters of 
the art of manufiicturing varnishes and lacquers, they 
being far in advance of *1111 in this respect. However, 
this is not due to the fact that they surpass us in 
chemical knowledge as far as it refers to this bpnch 
of industry; the excellent quality of their pr^ucts 
*must rather l)e attributed to the conscientious labor 
which marks all Japanese work and to the raw mate- 
1 
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rials t*hey use. They have at their command oil^ and 
resins furnished them from the rich storehouse of 
nature, many of which we do not even,know, but 
which seem to be especially adapted to the manufac¬ 
ture of lacquers and^varnishes. 

It is next to impossible to draw a sharp line of dis¬ 
tinction between varnishes and lacquers, the latter term 
being generally restricted to spirit varnishes and those 
compositions in which lac is the chief ingredient. A 
varnish, in the commonest acoeptation of the term, con¬ 
sists of a resin of some deswiption dissolved in a sol¬ 
vent whi(*h either readily evaporates or dries in the air, 
whereby the resin remains behind in a lustrous film. 
Varnishes prej)ared with fat oils are called fat or oil 
varnishes. They are without doubt the most valuable 
products, because, besides possessing considerable hard¬ 
ness and great lustre, they are very durable and resist 
atmospheric influences letter than other varnishes. The 
oils most frequently used for these varnishes are linseed 
and walnut; the resins, chiefly copal and amber. 

Varnishe-s prepared with a volatile solvent are usually 
tailed spirit varnishes, Ixjcause formerly, besides oil of 
turpentine, spirits of wipe was exclusively used as a 
solvent; but at the present time this term is no longer 
correct, and it would be more proper to designate these 
varnishes as volatile varnishes, because, besides spirits 
of wine, there are now used,,as solvents, wood-spirit, 
benzine, iietroleum-ether, and many other volatile 
fluids. *' 

Although it is absolutely necessary that every mann- 
fecturcr should have a thorough knowledge of the raw 
materials used in his branch of industry, this would 



INTHODCCrriON. 


3 


seem, for two reasons, to be doubly necessary for the 
manufacturer of varnishes; for, on the one hand", the 
quality of Ijis products depends in a higher degree on 
the choice of the proper raw materials than isjjerhaps 
the case in any other industry, an'd, on the other, the 
materials he has to use are frequently found in com¬ 
merce in a Imdly adulterated state. For this reason 
considerable space has, in this treatise, baeu devoted to 
the description of raw materials and the modes of test¬ 
ing them as to their purity, the tests selected being, 
wherever possible, such a« can be executed even by 
those not tamiliar with chemical manipulations. 

Linseed oil forming the chief material for the manu- 
tfacture of fat varnishes and printing inks, a full accmint 
of the most recent processes of purifying, bleaching, and 
boiling it is given. 
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II. 

RAW MATERIALS. 

The materials used in the preparation of varnishes 
and lacquers may he divided into the following five 
groups:— 

1. Fat Oils; 

2. liESINS AND (iUM-RkSINS. 

3. Caoutchouc and Gutta-percha. 

4. Solvents. 

5i Coloring Matters. 

For the production of satisfactory products, tjie 
utmost care in the selection of the raw materials is 
absolutely necessary. Fqr this purpose the properties 
of the various materials must be understood, and a 
method for determining their purity be known. Jn 
the follow'ing treatise special attention has been paid 
to the latter point, and whenever possible methods of 
testing, which can also be executed by the non-chemist, 
have bfeen given. 


]. Fat Oils. 

Oijs are divisible into two groujS, one of which 
includes those which dry np and harden, forming, by 
exposure to the air, a kind of elastic varnish.* The 
oils of the other class do not harden, but liecome 
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stidiy and rancid in smell; tliese oils, however, if for 
some time submitted to the temperature of boiling 
water do ip some instances become dry and hard, but 
the varnish they yield under these circiimstan«‘s is dark 
in color and brittle. Our attention here is exclusively 
confined to the oils of the first group, which are gene¬ 
rally known as drying oik. 

In conformity with their chemical properties the 
drying oils must be clu.ssed with the large group of 
combinations known under the general term of fats. 
(Generally speaking, fats aiie combinations of a base and 
several acids, and as chemists designate such combina¬ 
tions by the general term of salts, fats may be said to 
be salts containing severaloicids. 

The base of most fats, and also of drying oils, is an 
oily body having a pungent sweetish taste. This is 
found in commerce under the name of glycerin, and, in 
aVefined form, is chiefly used as a follet article. Gen¬ 
erally three acids are found in fats, namely: stearic, 
•palmitic, and oleic. The first two of these form the 
material from which stearin candles are manufac¬ 
tured. In their purest state they represent foliated 
colorless crystals, which melt only at a temperature of 
over 140° F. Oleic acid is an oily, colorless, inodorous, 
tasteless fluid, clear as water, and does not reddea litmus 
)«per, either by itself or in alcoholic solution. It is 
insoluble in water, but a'cadily soluble in alcohol and 
ether. It is a constituent of nearly all natural non¬ 
drying fats, which, as a rule, are the more thinly fluid 
the greater the quantity of oleic acid they contain! 

M«Bt fats, therefore, consist of combinations of gly¬ 
cerin with stearic, palmitic, and oleic acids. Such com- 
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biiiations are called glycerides, i e., compounds from 
which glycerin, on the one hand, and fatty acids, on the 
other, are obtainable. These glycerides aremamed after 
the fatty acids whijh they yield. Thus okin is the 
glyceride of oleic acid ; limtlein, the glyceride of linoleic 
acid. In reality three kinds or varieties of glycerides 
of each fatty acid arc possible, but the oils lused for the 
jireparation of varnishes and lacquers almost entirely 
consist of one of these kinds. 

Fats when exposed to the air for any length of time 
undei^o a considerable ehangl? in regard to their proper¬ 
ties. The originally colorless and tasteless mass acquires 
a very disagreeable odor and strongly aeid taste; it 
assumes at the same time a darker color and be(»mes 
viscid. This change in the ^ats is called ranehlily, and 
is caused by their oxidation, which progresses at first 
slowly, but later on more nipidly. The fats split first 
into free fatty acids and glycerin, and, by the absorption 
of oxygen, various volatile fatty acids (propionic, butyric, 
valerianic, caproic, and other acids) are formed from the 
fi'ee fatty acids and glycerin, imparting to the rancid 
fats their characteristic taste and odor. We would here 
call special attention to the fact that a fluid or non¬ 
drying fat always remains fluid; it may become more 
viscid, hut it never congeals to a solid mass, even if ex¬ 
posed for years to the influence of the atmosphere.- 
The drying oils, on the other hand, have, as previously 
mentioned, the property, under the influence of the air, 
of changing into solid masses of a reifnous appearance, 
and it is this projierty which forms the only actually 
recognizable boundary line between the drying and the 
non-drying oils. 
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By a simple experiment, the so-called ekiidin ted, it 
may readijy be determined whether an oil belongs to 
the drying or non-drying oils. For this purpose put a 
lew clippings or turnings of copper into a te^t glass, 
moisten them with' moderately dilute nitric acid and 
pour the oil to be tested over them. The nitrogen 
dioxide (or nitric oxide) developed by the action of the 
copper upon the nitric acid passes through the oil, and 
converts the latter, if a non-drying oil, into a solid 
mass. Drying oih remain fluid. 

Drying oils do not become rancid in the same sense 
as non-drying oils, though in drying they also acquire a 
disagreeable odor. 

Light exerts a considerable influence upon the ab¬ 
sorption of oxygen by the drying oils; while the pro¬ 
wls is in the dark very slow, it is most quickly 
accomplished in a blue or colorless light, and less 
(juiekly in a red, yellow, or green light. 

Cloez, who made the following observations, found 
that the weight of oxygen in ten grammes of poppy¬ 
seed oil increased 


In the dark 
Colorless glass 
Red “ 

Yellow “ 

Green “ 

Blue “ 


In 40 dajs. 
0.008 gramme. 
0.520 

0.322 “ 

0.471 “ 

0.307 “ 

0.613 “ 


In 100 days. 
0.638 gramme. 
0.798 " 

0-.726 

0.733 “ 

0.786 “ 

0.618 “ 


The process of drying does not take place in such a 
manner that the oil congeals to a hard mass at a certain 
moment, but by coming in contact with the air it thickens 
more 'and more, and gradually passes from a fluid into 
a solid state. But as, of course, this transformation 
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also takes place when drying oils are exposed in an open 
vessel to the influence of the air, thus already introduc- 
iug the drying process into the oil, it will lie readily 
understpod why, for instance, old linseed oil is dearer 
than that which has been recently pressed. The first, 
by having liecn in contact with the air for a considerable 
time, has already been transformed to such an extent 
that, when in this condition, it is sprciul out in a thin 
layer, it may actually be called a kind of varnish, as in 
a very short time it will form a solid coliercnt mass. 
On the other hand, fresh oik either must W stored for a 
long time or has to undergo a sjiecial treatment to ac¬ 
quire the property of drying quickly. 

In the manufacture of varnish but a few of the dr}’- 
ing mis are employed, the majority of them being pro¬ 
duced in too small quantities to be of any importance 
for practical purjioses. The oils most generally used 
are : Linseed oil, poppy-seed oil, nut oil, hemp oil, mstor 
oil, cotton-seed oil. 

A more general use of cotton-seed oil for the jtrepara- 
tion of varnish is prevented by many difliculties; it 
may, however, be expected that on account of the 
enormous quantities of this oil which are produced, it 
will, in the future, be more generally employed. 

It may here be appropriate to say a few words in 
regard to the general methods of extracting the oils 
from the seeds. There are t*vo different processes in 
use. In one of these, which has been practised from 
very early times, the oil is obtained pressure; in the 
other process, invented some fifty years since, the oil is 
extracted by means of an appropriate solvent. Although 
the yield obtained by the latter process is much greater 
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ill quantity, the oil is decidedly inferior to that obtained 
by pressure. It is less fluid, aud contains a larger pro¬ 
portion of .scjid fat. The solvent commonly enqdoyed 
to extract the oil from oil-yielding materials is carbon 
disulphide (CSj), a compound of carbon and sulphur, 
which may be prepared chcajily by passing the vapor of 
.sidj)hur through red-hot charcoal. Of the process for 
obtaining oils by prc.“sure there are two modifications. 
In one of them, which is more usually ado})tcd, the oil 
solid or other material is fiist lieatcd aud then pressed 
while still hot. In the otiicr the pressure is applied 
to the cold seed. Cold-pressed oils remain clear in 
cold weather, arc mor'e fluid than hot-pressed oils, and 
contain a smaller proportion of solid fats and of free 
fatty acids. 

Liimed oil .—For the ma*nufacturo of varnish liusiicd 
oil is the most important material. It is obtained from 
th5 seed of the common cultivated tla.'; (Linuin wtitat'mi- 
mum). Linseed varies in .size and color. The usual 
colors are a purplish-brown and a reddish-brown, but 
in .some parts of the northwest provinces of India, 
especially in Nagpur, there is also found a nearly white 
variety. Of the common or brown linseed, the chief 
supplies come from Russia and India. The seed as 
brought from Russia and India contains much dirt, 
.and other oil seeds, such as mustard, rape, and non-oily 
weed seeds. In fact it is, said that some growers of the 
plant purposely cultivate other plants and weeds on the 
.same ground, whence all the seeds being gathered to¬ 
gether form a quick means of adulterating the liitseed. 
The pfeseuce of foreign oil seeds is very objectionable. 
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since most of tliem contain non-drying oils which 
mingle with the linseed oil and deteriorate its quality. 

Linseed contains, on an average, 30 to. 35 per cent, 
of fat^drying oil in the kernel and 15 jier cent, of a 
mucilaginous body'in the hull. This mucilaginous body 
is of an acid nature and readily dissolves in water. From 
the aqueous solution it may be separated in the form of 
white flakes by spirits of wine or by solution of subace- 
tatc of lead, a somewhat more dense white precipitate 
being obtained in the latter case. In pressing linseed a 
portion of this mucilaginous body passes into the oil and 
thus forms an admixture which is not exactly desirable 
for the manufacture of varnish ; however, as shown 
above, this mucilaginous substance can be readily rc^ 
moved. 

In commerce three kinefs of linseed oil are distin¬ 
guished, according to the method of preparation, viz: 
Cold-dram or eold-prexml oil, hot-preMcd oil, and* Oi7 
extracted by means of carbon disulphide or other readily 
volatile agents. 

The oil prepared by cold pressure is the. finest and 
best. It is of a golden-yellow color, and has a pecu¬ 
liar but not disagreeable taste and odor. In Russia 
and some parts of (lertnany it is used as a table oil. 
In order to obtain the oil as free as possible from 
mucilage, the seed should be kept three months before 
being pressed. By cold-pressing, the seeds yield from 
20 to 21 per cent, of oil. 

The oil prepared by hot-pre8siug<lk somewhat darker 
than'the precwling, but still of satisfactory quality. It 
is amber-colored or brown-yellow, and has an acrW taste 
due to traces of volatile fatty acids, such as butyric, 
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valerianic, and caproic. It is extensively used in paints, 
printing inks, varnishes, etc. An oil of a very good quality 
is obtained if,»in pressing, the temperature is not allowed 
to exceed 194° F. 

The oil extracted by means of carbon disulphide is the 
least suitable for our |)urposes. It is of a dark brown 
color, and when viewed with the light falling on it from 
above, shows a greenish fluorcsccncie, a proof of its 
having absorbed sulphur from the carbon disulphide. 
It is this content of sulphur wliioh rendei’S the use of 
such oil inadmi.^sible for the manufacture of varnishes 
produced with the assistance of lead combinations, they 
ae.quiring thereby a deep dark color. By extraction 
with carbon disulphide, linseed yields 32 to 33 per 
cent, of oil. The oil extracted with the assistance of 
other solvents, such as benzine, naphtha, etc., though 
better as regards color than that extracted with carlxin 
disulphide, is nevertheless objectionable on account of 
the intense odor of the above-mentioned solvents, which 
so tenaciously adheres to it that it can scarcely ever be 
completely removed. 

A good quality of linseed oil should possess the fol¬ 
lowing qualities: A golden-yellow to brownish-yellow 
color and a mild taste even when hot-pressed. 

The sjieeific giavity of good linseed oil at fiO° F. is 
0.935; a bottle which will hold 1000 grains of water at 
this temperature will, theiefore, hold but 935 grains of 
linseed oil. It expands considerably with heat, its 8]ie- 
cific gravity at 50° C. being 0.913 only. At 59° F. 
the oil is 9.7 times more thickly fluid than water, and 
at 45.1f* F. 11.6 times. At a decreasing temperature 
it becomes gradually thicker, liecoming pale and turbid 
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willi iucreasing pxilcl, and congeals to a solid yellow 
mass at —16,5° F. At 266° F. it commences to 
boil, and after boiling for some time at .from 482° F. 
to 554° F., until it has lost about one-twelfth of its 
weight, it becomes thicker, viscous, and sticky, and fur- 
nisiies varnish. By heating it still furthei', until it 
has lost one-sixth of its weight, it becomes still thicker, 
the product being printing ink. 

By heating linseed oil to from 608° F. to 707° F. it 
ignites and burns quietly witliont further external heat¬ 
ing until tar and carbon remain. By covering the 
boiler and thus interrupting the burning there remains 
a brown, turpentine-like .substance, the so-called bird¬ 
lime. 

Linseed oil is soluble in 1.5 parts of ether, in 40 parts 
of 90 j)er cent, alcohol, in 5 parts of boiling 90 per cent, 
alcohol, and in 5 parts of absolute alcohol. It is mis¬ 
cible in all proportions with chloroibrm, carbon disul¬ 
phide, oil of turpentine, etc. 

The elementary composition of linseed oil is as fol¬ 
lows :— 

Cold-drawn. Hot-preasetl. 

Carbon . . . 78.11 per cent. 75.27 per cent. 

Hydrogen. . . 10.98 " 10.88 “ 

Oxygen . . . W.M “ “ 

100.00 “ 100.00 “ 

Linseed oil is a mixture of linolein (the glyceride of 
linoleic acid)—which form? the principal constituent, 
or about 80 per cent.—olein, palmitin, and myristin. 

For the varnish-maker the most^important chemical 
property of linseed oil is its beliavior with oxygen. To 
summarize the chemical changes induced in linseed oil 
by exposure to the air, it may be said that the oil dries. 
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or, in other words, that it jiasses, by mere absorption of 
the oxygen of the atmosphere, from a fluid into a solid 
state. The changes which occur during this oxidation 
are complex and ill-understood, but there is some ^rmic 
acid formed, so that the product is acid; carbonic acid 
gas and water are also ])rodnccd. 

There are many ways of bringing about this oxida¬ 
tion ; a very common one being to heat the oil to a tem¬ 
perature of at least 212° F. and to blow air or air con¬ 
taining ozone through it. Various substances favor the 
absorption of oxygen by jinseed oil, amongst which 
may be named manganese dioxide, borate, oxalate, or 
lineolate; red lead, litharge, or lead acetate; green vit¬ 
riol or white vitriol, etc. 

The principal reasons for boiling linseed oil are 
two: First, that drying may be facilitated when the 
oil is spread upon thin surfaces, either alone, or when 
mixed with coloring-matters; and, secondly, that it may 
serve as a vehicle for the mechanical susjiension of the 
finely divided particles, thus enabling them to adhere 
to the surface on which they are spread. It must not 
run into drops nor must it leave the coloring-matter 
liehind. The color must be carried by it—evenly dif¬ 
fused over the whole surface. The object to be attained 
is to secure a coating impervious alike to liquids and 
gases. 

It may happen even when the process of boiling has 
been performed properly and with the utmost care that 
the result may prove unsatisfactory to the consumer. 
This may sometimes be traced to circumstances entirely 
indepeifflent of the process of manufacture. The qual¬ 
ity of the seed—green or ripe, new or old—the climate 
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aoJ the soil in which the seed was grown, all exert a 
marked influence upon the product. The different varie¬ 
ties of seed call for separate and distincti\;e treatment. 

All oil-boilers should test the drying qualities of each 
batch of oil. One tried and approved test is to dip into 
the oil, when cool, a piece of well-sized paper, which is 
afterwards hung up to dry. Thoroughly well-boiled 
oil will produce a crystalline surface over nearly the 
entire portion of the paper dipped in the oil. If the 
boiling has been imperfect the upper portion of the sur¬ 
face of the pajXT will simply tie greasy and only the 
lower portion will show the varnish coating. When the 
submerged jxirtion of the paper is touched with the finger 
and no grease adheres to the latter, the boiling may be 
said to be complete. 

Adulterations of linseed oU and their detection .—A very 
frequently occurring admixture of linseed oil is the fat 
oils of mustard, rape, etc., the seeds of the latter plhnts 
being, as a rule, present in the linseed used for press¬ 
ing. For the manufacture of varnish a small content of 
fat mustard seed oil is not of great importance, but a 
larger quantity may, under certain cirenmstances, injure 
the property of the varnish of drying rajiidly. A larger 
content of fkt mustard-seed oil may be detected by the 
oil allowing a-yellowish crummy precipitate after stand¬ 
ing for several days in a moderately warrS room (50° to 
64° F.). A content of fat nyistard-seed oil may be still# 
more accurately determined by the elaidin test given on 
p. 7; a sejiaration of elaidin in a few d^s being obtf ined, 
while pure linseed oil does not congeal even if .standing 
for .some time. An admixture of rape oil is alsotJetected 
by the same test. 
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Valenta’s acetic acid test may also be readily managed 
by an exjierimenter who is not a skilled chemist. To 
apply this test, take equal volumes, 3 cubic centimeters 
of each, of the oil and of glacial acetic acid (sijecific 
gravity 1.0562), mix thoroughly and gradually, heat the 
mixture until the oil has completely dissolved, or the 
boiling-point is reached. Immerse a thermometer in the 
liquid, allow the latter to cool slowly, and note the 
temperature at which cloudiness appears. The follow¬ 
ing tern)>eratures are those at which this turbidity is pro¬ 
duced in the case of several different oils. 


Name of oil. 

Temperalure of turbldit,. 

Njg<*r Stted .... 

. 120.2“ P. 

..... 

. . . 134.6° “ 

St^satne seed .... 

. 224.6° “ 

Almond • . ♦ • 

. 230.0° “ 

Ground nut .... 

. 233.6° " 

ape seed, mustard seed, etc., not dissolved. 


From the above figures it will be seen that of the six 
oils given, linseed oil is, with one exception, the most 
soluble ; and that the presence of such usual impurities 
as the oils of sesame, rape, and mustard tends to reduce 
the solubility and hence to develop turbidity in the 
acetic acid sooner—that is, at a higher temperature. 


The specific gravity of linseed oil also affords a valu¬ 
able means of ^ting its purity. At 60° F.'it is denser 
than most other vegetable oils: 


^ame of oil. 

Spec. Grav.a 

1 Name of oil. Spec. Grav. 

Linseed . 

. 0.935 

Poppy seed . 

0.926 

Gold of pleasure . 

. 0.931 

Sunflower seed . 

0.925 

Hemp seed . 

. 0.930 

*Black mustard seed 

0/021 

Cotton seed , 

. 0.930 

♦Ground nut . 

0.918 

Walnut .* 

. 0.929 

♦Colza seed . 

0.914 

* The three oils marked nith an asterisk are non-drying 

oils. 
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Resin and resin oil are intentional aduMeraUom of lin¬ 
seed oil. The former is detected by continuously shak¬ 
ing a sample of the oil witli 86 to 90 per cent, alcohol, 
and then allowing the fluid toolear. When the fluid is 
clear separate the alcoholic solution from the oil and add 
to it a solution of acetate of lead ; if resin is present, an 
abundant white precipitate is formed. 

The detection of resin oil is somewhat more difficult. 
Heat 5 grammes of tlie oil to be tested with 2 or 3 
grammes of caustic soda and 30 to 40 cubic centimeters 
of water upon a water batli, then add about 1 gramme 
of bicarbonate of soda, and after further adding a small 
quantity of sand prcviously thorougldy washed and 
glowed, heat the whole to dryness. Extract the dry 
residue with ether or petroleum-ether, and free the com¬ 
bined and filtered extracts in a weighed flask from the 
volatile solvent by carefully placing the flask in cold 
water. The residue left belrind consists of resin oil, abd is 
weighed. Mineral oils are dcteiTed in the same manner. 

A simple method of detecting adulteration with resin 
oil is to rub a drop of the oil to bt; tested between the 
hands. If resin oil is present, a distinct odor of resin 
will be perceptible. 

The quality of linseed oil may also be tested by cover¬ 
ing the bottom of a small plate with a thin layer of the 
oil and placing the plate in a warm place (about 106° 
to 175° E.). If the oil is good, it will so dry in about 
three days that it is not sticky wlj|n touched with the 
finger. 

Turijkation and Ueaching oj linseed oil. —The linseed 
oil found in commerce contains, as a rule, a con^derable 
quantity of foreign substances, such as water, linseed- 
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meal, etc., whioh, if the oil is to be used for var¬ 
nishes, have to be removed in order to produce a fault¬ 
less product. , 

The simplest and least expcnsiv'e method of clarifying 
jnd purifying the oil is to allow it to rest for a suffi¬ 
cient length of time in a large ves.sel of wood, stone, or 
iron. To admit the acce.S8 of air, the vessel should Ine 
open on to]), or, where this is not possible on account of 
dust, it should be provided with apertures near the upper 
edge. It should also be provided with discharge cocks 
at various distances above ttie bottom. However, this 
process is slow and requires considerable storage room. 
Hence, in many eases it will be necessary to employ 
mechanical means for purifying the oil. To such 
mechanical means belong— 

- 1. Machines in which tJie oil is kept in constant 
motion for some time and then allowed to rest. 

2. pontrivances by which the oil is caused by its 
own gravity or artificially produced pressure to flow 
through impediments which retain the mechanical im¬ 
purities (filtration). 

3. Heavier fluids than oil which, after being thor¬ 
oughly mixed and worked with the latter, are allowed 
to rest and take up the impurities, so that the separa¬ 
tion takes place more readily. 

4. Heating tlie oil and forcing through it atmospheric 
air at an increased temperature. 

These mechanical means have proved more advanta¬ 
geous than'chemical agents, the separation of the latter 
from the oil and washing with water until complete 
neutrality is obtained being one of the most difficult 
and time-consuming operations. Washing is absolutely 
2 
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necessary, because the acids, salts, etc., remaining in the 
oil might injuriously affect its color. Furthermore, con¬ 
siderable time is required to get the oil perfectly clear 
and transparent; and in addition, losses are incurred by 
the oil not separating entirely from the layer of water 
containing the salts or acids, a layer of saponified oil 
being formed. To obtain the oil from the latter, extrac¬ 
tion with ether becomes necessary. 

For the sake of completeness, the chemical methods 
of purifying oil, however, will also be given. 

For small establishmeutsi it is more advantageous to 
clarify the oil by allowing it to rest for some time than 
to use chemical means. For working on a large scale 
one of the contrivances described below may be recom¬ 
mended, and especially that given under 4 (p. 17), which 
allows of rapid and continuous working. 

Mechanical contrivances for the purijication of oils .— 
Fig. 1 shows the oil-purifying machine constructed by 
Otto Rieek, of Miihlheim. A is a cylinder which widens 
tow'ards the bottom and is securetl in the reservoir B. (J 
is a hollow piston with reticulated bottom; it fits tight 
in the cylinder, but can readily be moved. I) is a 
hollow piston rod which is firmly connected with the 
piston. At E it passes through a stufifing-box and 
reaches into the lower reservoir. 6r is a reticulated 
piston cover which can be pressed by means of the 
metallic screw II upon the filtering mass in the piston. 
J are weights for regulating the pressure of the piston. 
AT is a hand-wheel for drawing up the piston, M the 
cleaning hole, and N a cock. 

The apparatus works as follows: The oil to be puri¬ 
fied is poured into the reservoir B and the piston drawn 
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up by means of the hand-wheel K, in consequence of 
which the oil passes through the valve into the cylinder 
below the piston. The piston, suitably loaded with 
weights, now sinks slowly down, whereby the'oil is 
forced from below to above through the filtering mass, 
passes over the piston cover, and flows through lhea})er- 
ture in the hollow piston rod into the lower reservoir. 
1 he dirt from the oil is removed through M. 



Caiarad oU-purifying machine.—This machine is 
shown in vertical section in Fig. 2. The oil to be 
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C 

pnrifit'd is poured, up to a mark, into the cylindrical 
iron vessel. By revolving the'fly-wheel iS' the wings 
Ft are set in rapid rotation. In consequente of the 
action of the centrifugal force, the oil ri.ses on the sides 


Fig. 2. 



of the vessel, is turned aside by tlie jflates KK and a 
ring above them, and falls down in the centre. The 
oil thus makes a circuit, and during this circuit such an 
intense mixture and violent motion, and at the same 
time such intimate contact^ with the atmospheric air, 
take place as cannot be attained by another machine or 
in any"other manner. Hence, this fiiachine is especially 
well adapted for the purification of oil, and may also be 
used for mixing varnishes and lacquers with ooloring- 
matters. It is manufactured at Varel, Oldenburg, 
Germany. 
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Oil filter .—Felt bags were formerly* in general use for 
filtering oil, but they bad the disadvantage of becoming 
quickly and. repeatedly clogged with solid matter, and 
cleansing the bags was very tedious. Later qn vats 
with conical openings in the bottom'stopped with cotton 
])lugs were used, but they would also choke up and 
become impermeable to the oil. Though this pro(«ss 
.is .still uswl in some refineries, a much belter metlujd 
is to pass the oil through a filter working only with 
linen, tow, and moss. Such a filter is shown in Fig. 3. 


Fig. 3. 



The iron filter box, lined with lead, is fe<l fi-oni a 
basin placed at a higher level. On the bottom of the 
filter's the cross-liearn H, carrying a perforated wooden 
plate covered with a layer of coarse and one of some- 
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wFiat finer linen, 0; tlien follows a thin layer of tow, 
E, and upon this a layer of moss, M, and linen; then 
again, a wooden plate, and so on in the order mentioned. 
The sarew S not only assists in packing the filter, but 
the filtering operation itself can be regulated by tight¬ 
ening or loosening it. 

Moss(/r?/foeo)fti(/»i trujuetTum, Sohira]!., TIypnum»pk>i- 
(lenx, Iledw., Poli/trwhmn vomraanc, L.) is especially 
adapted for the purificiition of oil. In using it by 
itself for packing the filter an arrangement for con¬ 
venient comfH’essiou must Ire provided. The jracking 
must be renewed about every three weeks. The material 
no longer fit for use is subjected to strong pressure to 
obtain the oil and thou treated with hot water. 

Oil-refiniiiff boiler. —The oil-refining boiler. Fig. 4, is 
a more recent apparatus, am? turbid oils treated in it 
in a short time become bright. 

The boiler A is provided with the serjxmtine })ipe D, 
which proceeding from the lid returns to it after many’ 
turnings. In the lid is fitted a pipe eanying a vessel R 
with the air ejector E. This ejector produces in the 
lK‘ginning of the operation a vamum in the upper jiart 
of the boiler filled about two-thirds with oil. 

When the vamum becomes greater fresh atmospheric 
air enters through the pipe L, and produces a lively 
motion in the oil heated by the pipe D. By the motion 
of the oil and the high temj)e«iture, the water mechan¬ 
ically fixed is removed and a chetjjjcal efiPect exerted 
upon the oil by the oxygen of the air. 

Ofl treated wdth this apparatus is as bright and clear 
as if it had jrassed through all the refining proresses. 
Steam may also be introduced into the apparatus. The 
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precipitates formed deposit I’apidly on the bottom and 
can be removed through the cock Z. The water then 
present is readily evaporated by adjusting the ejector. 


Fig. 4. 



The action of the ejector is so powerful that the tem¬ 
perature is increased as much as 50° F., and can be 
measured by the thermometer T, which ■ passes into the 
boiler and is required for various purposes. 

Ghemieal •purification of linseed, oil .—For purifying 
linseed oil, sulphuric acid, hydrochloric acid, alum, 











21 VAENISHE8, LAOQUEES; AND PRINTING INKS. 

common salt, potassium chromate, potassium perman¬ 
ganate, etc., are used. 

For 300 to 400 lbs. of linseed oil about 1 lb. of fum¬ 
ing '‘sulphuric aoid (oil of vitriol) is used. The acid 
should be added in a thin jet with constant stirring. 
After thorough stirring add one-third the quantity of the 
oil, of boiling water, stir thoroughly and allow’ to settle. 
After the complete sejiaration of the aia'd w'ater from 
the oil, draw off the oil into another barrel and add 3 jier 
cent, of finely ])ulvcrized common salt, d'lic salt with¬ 
draws from th(! oil the water still adhering to it. The 
oil is finally filtered through bags filled with wheat 
bran. The oil after having been thoroughly worked with 
sulphuric acid should not immediately be treated with 
water, but be allowed to stynd quietly over night. The 
next day the oil can be drawn off clear and pure, the 
slime remaining on the bottom of the vessel. Now’ 
dissolve for every 200 lbs. of oil, | lb. of common 
salt in 10 quarts of water, pour the solution, which 
should be as hot as possible, into the oil, and stir for 1 
to 2 hours, or until a delicate white foam has formed 
upon the oil. This foam is a good sign, but also indi¬ 
cates that stirring must be stopped, otherwise the oil 
becomes thick and dirty and does not clarify. By now 
allowing the oil to stand in a moderately warm place for 
about two days it separates perfectly bright and clear. 
It is then filtered througlf dry river sand, previously 
thoroughly washed, or through fekt bags. 

.According to Evrard, oil may be purified by shaking 
it with a thin solution of potash or soda, drawing off the 
non-saponified oil, shaking with water, and again allow¬ 
ing to settle. 
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In place of sulphuric acid, Wagner proposes the use 
of a concentrated solution of chloride of zinc, which 
does not act npon the oil, but destroys the impurities. 
For 100 parts by weight of oil parts by weiglit of 
chloride of zinc solution of 1.85 specific gravity arc 
used. 

Another very advantageous and conijiarativcly rapid 
method of jiurifying linseed oil is by means of potassium 
permanganate, which at the same time produces a bleach¬ 
ing effect. For the jmrification of 100 parts by weight 
of linseed oil, pre])are a solution of 1 part of crystallized 
potassium permanganate in 30 parts of distilled water 
at the ordinary temperature. Add the solution to the 
oil to be purified, stirring constantly. Then agitate the 
mixture for two hours more, and finally allow it to rest. 
In the course of one or two days the oil has separated 
from the potassium permanganate solution. It is now 
free from all foreign admixtures and also somewhat 
})alcr. It is finally drawn off' into another liarrel. 

The Jiayiiumd-Vomhrd opparatm .—This apparatus 
allows of a combination of the chemical with the mechan¬ 
ical process of ])nrification, the oil being purified by 
passing it in fine jets through different acid or salt 
solutions. 

The purification is eflbctcd in the cylinder B, Figs. 5 
and ^ of which there arc several to make the o})eration a 
continuous one. The oil is^fiaced in the reservoir A, and 
j)asses through the pipe C and the rose D to the iron 
cylinder B, which is tinned inside. The cylinder has a 
somewhat larger diameter near the top. It is filled 
with water and closed with a lid. The pipe C conducts 
the oil to the pipe E, which is connected with the steam- 
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pipe F bj means of Which the purifying liquid onn be 
heated The pipe leading downwards and connected with 
the cock G serves for cleaning the pijie E.- Through the 
pipe, 0 and the rose I), the oil enters the cj linder in a 


Fig. .I. 



uniform manner, ikisscs through the column of water or 
a column of liquid containing various acids or salts, and 
collects at the top. 

The cock //serves for the direct^ischarge of the oil, 
while the cock / conducts it into the next cylinder or 
the filtering apparatus. 

The level of the water in the cylinder can be exactly 
brought to the height of the cocks H and / by discharg- 
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ing water through the cock K, or by admitting it through 
the pipe 7/. 

The cylinder B is emptied tlirough the cock M. In 
arranging several cylindei's they must be so placed that 
the bottom of the upper wider portion stands somewhat 


higher than the next one, so that 
the oil can flow by its own gravity 
from one vessel into the other, 
thus passing through all the 
cylinders and reaching the filter¬ 
ing ajiparatus from the last one 
through the pipe J. 

It is of great advantage to 
place small rotary pumps N in 
the pipes J and C’to increase the 
velocity of the flow of the oil*to 
the cylinder, and if necessary to 
reeonduct the oil through the 
]>ipG 0 to the bottom of the same 
c) lindcr. 

By this method it is possible 
to use various chemical substan¬ 
ces employed in the purification 
of oil, such as sulphuric acid, 
solutions of chromates, manga- 
nates, etc., according to the efteet 
which is to be produced. . 

Fig. 6 shows the purifying 
cylinder in cross-section. 

BaremiFs method of pitrijusa- 
iion. — This method is ba.sed 
upon an incomplete saponifica- 


Fig. 6. 
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tion. Tlie oil is comi)oiinded with two to three per 
cent, of quioklime or caustic soda lye, and the mixture 
gradually heated. The .soap separated foi'ms a stiff 
lather, cuvelo|)ing the foreign .substances, which become 
in.solublc and arc deposited, tog(!thcr witli the soap, on 
the bottom. The supernatant clear oil is sejiaratcd by 
])ouring off and filtering through linen. The residue 
is used in tlie manufacture of soft soaps. 

Experiments in clarifying oil by a centrifugal 
machine, whi(^h have recently been made by Mayer, 
have given very favorable results. The oil as it comes 
from the pre.s.s is directly conducted to the centrifugal 
machine, which effects in a'short time the sejtaration of 
the mucous and albuminous substaiu'es, residues, etc., 
they forming a consistent dejjosit on the periphery of the 
centrifugal drum. Ilesitles the advantage of quick 
work, this method gives a greater yield of pure oil than 
juiriflcation in vats, as the consistent residues contain 
less oil, and the cloausing of the centrifugal drum is less 
troublesome than that of the vats. 

Bkaching of linxeM oil. — For certain purpo.se.s, 
e.s])ccially for the manufacture of quite pale varnishes 
and delicate paints, the linseed oil purified by one of the 
above described processes, requires bleaching in order 
com|)letely to remove its somewhat yellowish color. 

The oldest and simplest method of freeing oil from 
coloring-matter is based, upon the action of light and 
air, which might be called the “^atui'al or sun process” 
as distinguished from the “chemical or quick process,” 
which was first introduced in 1786 by Berthollet. He 
used chlorine, discovered by Scheele, which ^ince then 
has, however, been supplemented by other agents. 
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Generally speaking, light acts chemically by re-sepa- 
rating oxygen from various substances or by promoting 
the combination* of the atmospheric oxygen with the 
hydrogen and carbon of the organic substance, i. c., tlie 
coloring substances, whereby the latter arc frequently 
entirely decomposed or changed to a lighter hue. In 
many cases the actual effect of light may Iw due to the 
fact that under certain conditions it promotes the forma¬ 
tion of ozone or of peroxide of hydrogen, whicli oxidizes 
coloring-matter with greater ease than tlie tu'dinary 
oxygen of the air. Sunlight* is, of eoiirse, the most 
powerful bleaching agent. 

For bleacliing larger quantities of oil by means of 
light, esiMKaally sunlight, lead boxes or woodem boxes 
lined with zinc arc used. It is best to have the boxes 
about feet long. If feet wide, and 6J to 7f inches 
deep. They should be provided with well-fitting lids, in 
each of which is inserted a large pane of glass. Another 
necessary condition in bleaching is a supply of air. For 
this purpose the sides of the lx)xce are provided, imme¬ 
diately below the lid, with holes opjwsite to one another. 
In tliese holes tubes are inserted so that a constant cur¬ 
rent of air passes over the surface of the oil. By 
these moans the oil will, in about 14 days, become per¬ 
fectly white and clear so that it can be drawn off. The 
sediment may be added to ordinary oil. To effect rapid 
bleaching chemicals are occasionally added to the oil, a 
small addition of 96 per cent, alcohol being, for instance, 
very advantageous. The oil is also frequently* com¬ 
pounded^ with sulphate of lead or solution of ferrous 
sulphate (green vitriol, coppera.s). 
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Bleaching with sulphate of lead. —Sulphate of lead is 
a white insoluble powder which may be readily prepared 
by combining sulphuric acid with aceta'tc of lead (sugar 
of load). For bleaching linseed oil, mix for every 100 
jiarts of oil to be bleached 2 parts of sulphate of lead 
with a small (juantity of oil. I'hin down the mixture 
to the consistency of milk and add it to the linseed oil. 
By exposure to light the turbid fluid slowly clarifies, 
and in a few weeks the oil will l)c found perfectly clear 
and bleached. The foreign siibstaiu'es which were con¬ 
tained in the oil lie in a-quite solid mass over the sedi¬ 
ment of sulphate of load, which may be repeatedly used 
for the same jmrpose. 

BkacMng with fetroiat sidphate [green vitriol, cop- 
jwrait). —Prepare a solution of green vitriol by dissolv¬ 
ing 220 lbs. of ferrous sulphate in 42 gallons of water. 
Have ready a number of glass bottles of about 4 gallons 
cajracity each. Bring into each bottle about 22 lbs. of 
the oil to be bleached, and add 4 to 5 quarts of the 
ferrous sulphate solution; Place the bottles in a room 
in such a manner that they are exposed as much and as 
long as possible to the direct rays of the sun. Every 
bottle should lie well shaken at le-ast once a day. It 
takes from three to six weeks perfectly to bleach the 
oil. The length of time will depend on the tempera¬ 
ture, but especially on the stronger or weaker effect of 
the rays of the sun. 

Besides, by means of snnlight,,pils are very quickly 
bleaOhed in a room holding air containing ozone, which 
IS produced by means of electricity or by placing moist 
sticks of phosphorus in the room. 

Peroxide of hydrogen, which is now manufactured 
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on a large scale, and brought into commerce in a 10 
j)er cent, solution, is well adapted for bleaching oils, it 
being only necessary frequently to agitate the oil to be 
bleached with the solution. Bleaching is effected in a 
few days, the oil clarifying rapidly, so that its separation 
from water by means of a siphon is readily accomplished. 
According to the degree of coloration, 5 to 15 per cent, 
of the 10 per cent, solution of peroxide of hydrogen 
suffices for bleaching linseed oil. 

The bleaching of oil by treating it with potassium 
jwrmanganate and sulphuric .acid i.s based upon the 
action of ozone. The process is conducted in wooden 
vats lined with lead and provided with a stirring 
apparatus and heating pipe. Solution of chromate or 
permanganate of potassium strongly acidulated with 
sulphuric acid is gradually a*dded to the oil with con¬ 
stant stirring, and the stirring continued one-half to 
one hour, though frequently the process is finished 
sooner. After resting six to twelve hours the oil has 
clarified over the greenish or brownish fluid which con¬ 
tains chrome alum or manganese alum. The acid fluid 
is then drawn off, the oil washed two or three times with 
warm water and allowed to rest. The clarified oil is 
then removed. An emulsive layer remains between the 
aqueous layer and the clear oil. By compounding this 
emulsive layer with 10 to 15 per cent, petroleum-ether 
an immediate separation is effected. When after several 
bleachings sufficient material to fill a still has been ob¬ 
tained, the petroleum-ether is regained by distillation^ 
and employed for further operations. 

For 220 lbs. of oil about i to f lb. of potassium 
bichromate or potassium permanganate is used, and 
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double the quantity of siilpburie acid previously diluted 
with 5 or 6 times the quantity of water. 

The same object is attained b}' mixing 220 lbs. of 
oil I with about 2 pints of sulphuric acid previously 
diluted with about 7 to 8 gallons of water, and gradu¬ 
ally adding to tlie heated mixture small portions of 
very finely pulverized jyrolusite until the ma.ss, at first 
black, becomes white. After com[)letion of the operation 
the oil is washed and further treated as aljove described. 

For bleaching with chlorine, chlorine is eitlier de¬ 
veloped as such, or as a, combination in the form of 
potassium or sodium hypocldorite; the first known as 
eau lie Labarraijue, and the latter as eau de Jmvllc, being 
use<l. These solutions should contain no free sexlium 
carbonate originating from their ])reparatioo, as other¬ 
wise an emulsive mixture difficult to separate is formed. 
Linseed oil frequently agitated with these solutions is 
thoroughly bleached, but the oil retains a peculiar 
chlorine odor, which, however, can be almost entirely 
removed by a<lding to the second wash water a small 
])ortion of hydrochloric acid. The latter'mnst, of course, 
be removed by a third washing. 

For bleaching large quantities of oil with chlorine, 
wooden vats provided each, with a wooden stirring appa¬ 
ratus and a heating pipe coated with rubber or tar are u.sed. 
The chlorine is developed from hydrochloric; acid by 
the addition of sub8tan«es rich in oxygen, such as 
potassium permanganate, sodiq^i hypochlorite, and cal¬ 
cium hypochlorite. Two hundred and twenty parts by 
weight of oil are first mixed with 2} to 5 parts of 
crude hydrochloric acid previously diluted ^vith four 
'Cxxm. ti? mVssE \ I Vq \ w'i- 
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mentioned salts rich in oxygen is then gradually added. 
Or the paocess may also be carried on in a reverse order 
by first mixing the solution of the salt with the oil, and 
then gradually adding the hydrochloric acid in stfiall 


])ortions. In using mu de 
Javelle, or solution of chloride 
of lime, 1 j)art by weight of 
it is allowed for 1 part of 
hydrochloric acid. 

The principal objection to 
the use of chlorine is that it 
attacks the oil very vigorously 
by readily decomposing stearic 
acid, and an excess of chlo¬ 
rine, which can never be cn- 
’ # 

tirely avoided, must, therefore, 
injure the quality of tlie oil. 
For this reason bleaching 
with chlorine cannot be reeom- 
mcndal. 

For bleaching with sulphur¬ 
ous acid the cheap commercial 
sulphite of soda, NallSO,, is 
used. A good result may be 
produced by agitating the oil 
with a concentrated solution of 
the salt, but to obtain the effect 
of all the acid in the solution 
it is compounded with dilute 
sulphuric acid. Vats lined 
with lead are used. One to 
one and a half parts by weight 


Fig. 7. 
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of sulphite of soda suffice for 220 parts of oil. Here, 
also, care must be taken to add the sulphuric acid gradu¬ 
ally until it is slightly in excess, as by adding too much 
of it at a time the development of sulphurous acid takes 
j)lace too vigorously, and the acid escapes without pro¬ 
ducing any effect. 

Koerting’s air-.suction or steam-jet suction apparatus 
is well adapted for bleaching oil with sulphurous 
acid. 

The steam-jet suction apparatus. Fig. 7, manufactured 
for this purpose of lead, acts by steam entering the ap- 
j)aratus through the pipe and passing in the interior 
through a series of conical nozzles. In passing these 
nozzles the exterior air is very rapidly sucker! in through 
I) and expelled through the opening G. 

The steam-jet suction apparatus will act as wanted, 
either by suction or pressure, and, therefore, rarefy or 
compress the air as may be rerjuired. It is so con¬ 
structed that with a tension of three atmospheres of 
steam it will with suction overcome the pressure of a 
column of water of 10 to 26 feet, and with pressure 
one of 10 to 13 ferit. 

In Fig. 8 the air-suction apparatus is placed on the 
top of the vessel containing the oil to be bleached. 
Through the pipe B and the perforated worm C sul¬ 
phurous acid in a verj’ finely divided state is sucked 
through the oil until the latter is bleached. The vessel 
mu^t, of course, be hermetically closed. 

^ The sulphurous acid used for bleaching is developed 
by burning sulphur under admission of air in an oven 
of simple construction. To regulate the process the in- 
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trodiiction of steam may be increased or decrcasal by 
tbe valve F. 

Fig. 8. 
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The apparatus is very effective, and can also be used 
for somewhat thickly-fluid fat, provided it is not too 
pasty. , 

TJic oil bleached by means of sulphurous acid is 
washed in the ma'nner previously described. 

Poppy oil .—This oil is obtained from the seeds of 
Pnpaver mmifenmi, Ijinn., the opium pojipy. Two 
varieties are cultivated, Poparer album, and Papaver 
nigrum, the first bearing white .seeds, which are ])rin- 
eipally used for medicinal purposes and yield a finer oil 
than Papnver nigrum, with bluish-black seeds. The 
])erecntage of oil is the same in both varieties, varying 
between 50 and 60 per cent. 

The seeds are first pressed cold, whereby an oil of 
a slightly yellowish color and a delicate agreeable taste 
is obtained. By cold pressbre 33 to 40 per cent, of oil 
is obtained. The seeds are then subjected to hot pres¬ 
sure, the resulting oil being of a pronounced yellow 
color and having an acrid taste and strong odor. The 
specific gravity of poppy oil at 60° F. is 0.926, and if 
the fluidity of water be represented by "1000 that of 
poppy oil at 60° F. is 74. Its chemical composition is 
near that of linsewl oil. It contains the same four 
glywrides, but in different proportions, for it is mainly 
made up of liiiolein and olein. 

Exposed in a thin layer to the air ]Joj)py oil dries 
somewhat more slowly thau linseed oil. By treatment 
with litharge or solution of acetaj^ of lead, it is readily 
converted into a useful varnish. It is chiefly used in 
tlfe fabrication of fine qualities of lacquers and varnishes. 
It is also used by artists for thinning their colors. 

Poppy oil does not freeze readily, it remaining clear 
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and thickly-fluid at 5° F. and solidifying to a thick 
wliite mass only at —4° F. It is soluble in equal 
volumes of ether, in 25 parts of cold and in 6 parts of 
boiling alcohol. , ' 

Adulterations of poppy oil .—The simplest test of j)oppy 
oil is by taste and odor, and allowing a few drops to dry 
upon a glass plate in a water-bath or in'a warm place. 
The dried residue should be clear and hard, and not 
viscous. 

For the detection of an admixture of other oils, the 
ela'idin test described on page 7 may be used. Poppy¬ 
seed oil is not changed by this test, it remaining fluid. 

NtU oil .—This oil is obtained from the kernels of the 
common walnut, Juylans regia, Linn. The nuts used 
for oil should l>e at least |wo or three mouths old, the 
fresh kernels containing a kind of emulsion (milk) and 
yielding a turbid oil difficult to clarify. The kernels, 
which contain from 40 to 50 per cent, of oil, are st'pa- 
rated from the shells and skins, crushed, and prc.ssed. 
After the cold-drawn or “virgin” oil is obtained, the 
residue is pressed with the assistance of heat. The 
yield from the first pressure amounts to from 30 to 35 
per cent., which is chiefly used as table oil, and from 
the second to from 10 to 15 per cent. 

Fresh cold-drawn nut oil is thinly fluid, almost color¬ 
less, or pale greenish-yellow, and has an agreeable taste 
and odor. It soon gets rSucid, and in that condition 
possesses purgative properties. Warm-pressed oil has a 
darker color and a jieculiar acrid taste and odor, "i^he 
specific gravity of cold-drawn oil is 0.9250 at 59° F., 
and that of warm-pressed oil 0.92&8 at the same tem- 
jierature. 
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Nut oil is 9.7 times more tliiekly-fluid than water at 
59° P. It remains thinly-fluid at 5° F., commenctis to 
thicken at 1.5° F. to —0.5° F., and congeals to a solid 
whife mass at —,16.5° F. to —18.5° F. 

- One hundred volumes of cold aleohql are incapable of 
dissolving 1 volume of nut oil, while 60 volumes of hot 
alcohol dissolve 100 volumes of it. Cold etlier dissolves 
an equal volume of the oil. 

The chemical composition of nut oil is nearly that of 
linseed oil, the constituent glycerides being the same in 
kind, but a larger proportion of liuolein is ])resent. 

Nut oil dries even more readily than linseed oil, and 
for that reason is preferred for fine oil-paintitig. It 
gives varnishc.s which, on account of being entirely color¬ 
less, are in much demand fo,r delicate jjale colors. 

AduUeration of nut oil .—The principal adulteration of 
nut oil is with bleached linseed oil. Such adulteraticm 
is readily recognized by the viscous, re!sinous mass whidi 
is formed by heating the oil to be tested to from 608° F. 
to 707° F., when it ignites, and allowing it to burn 
quietly without further external heating. 

Other tests are the same as given for poppy oil. 

Hemp oil .—This oil is obtained from the seeds of Oxrt- 
nabis saliva, Linn., the (»mmon hemp. The seeds con¬ 
tain from 30 to 35 per cent, of oil, which also belongs 
to the readily drying oils. By pressure about 25 per 
cent, of oil is obtained from‘the seeds, and by extraction 
about 30 to 32 per cent. 

^emp oil has a mild odor, mawkl.sh, unpleasant taste, 
and a greenish-yellow color, turning brownish-yellow 
with age. At 59° F. it is 9.6 times more thickly fluid 
than water. It dissolves in 30 parts of cold and in any 
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quantity of boiling alcohol. It tbickeiJs at 3° F. and 
forms a solid brownish-yellow mass at —16.6° F. 

To test the purity of hemp oil, sliake it with a mix¬ 
ture of equal parts of nitric and sulphuric acids. J’hc 
oil bewmes fimt greenish, next brownish, and finally 
intensely black. "The latter color holds for twenty-four 
hours, after which it clianges to red-brown. In the 
presence of a foreign oil the characteristic black color is 
not produced. 

Generally hemp oil does not dry as well as linsee<l 
oil, but it (an be, v(;ry well us(!d for varnishes, es|)ecially 
for those purposes where its dark color will lie no 
hindrance. 

(hxtor oil .—This oil is contained in the seeds of 
Ruimm eommunh, lyinn. The seeds freed from the 
shell contain from 50 to 60 per cent, of oil, which is 
obtained by various methods of pressing (partly cold, 
partly warm, with more or less jiressure). The best 
(piality of oil is produced by cold pressure. A com¬ 
moner kind of oil is prepand by the action of hot steam 
upon the seeds and subsajuent hot pressure, mixing 
the oil obtained with animal charcoal and filtering 
through flannel. In the East Indies the method is 
sometimes adopted of putting the crushed seeds in bags, 
boiling the latter in water and skimming off the oil 
floating on the surface. 

In the United States a scynewhat different method of 
extraction is used. The cleansed seeds are brought into 
iron tanks and gently heated with care to avoid roasting, 
the only object of this operation being to make the'oil 
more fftiid. Pressure is then applied and the first 
quality of oil drawn off. The pressed residue is thrown 
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in a pile, where it remains for one day, when it » again 
heated and pressed, the product being second .quality oil. 
The tliird quality of oil is obtained after a rcjietition of 
the,hcating and pressure. Each of these three ])roducts 
is further purified by heating with water to the boiling- 
])oint to coagulate the albumen and scum. This is care¬ 
fully removed and the oil, as soon as cold, is filtered 
through Canton flannel and put into canisters. Pure 
castor oil is very viscid, colorless or of a slightly 
greenish-yellow color, and transparent. It has a mild 
flavor with a pungent after-taste, the latter being more 
pronounceel in American oil. Its Sficcific gravity at 
.Ofl® F. is 0.9607. It becomes turbid at 10.5° F., and 
solidifies at 1.5° to —0.5° F. The American oil, being 
richer in stearin, solidifies at 14° to 10.5° F. 

Castor oil is miscible in Sill projwrtions with absolute 
alcohol and glacial acetic acid. It is soluble at 59° F. 
in 4 parts of alcohol of 0.835 or 0.850 specific gravity, 
and nii-ves without becoming turbid with equal parts of 
the same solvent at 77° F. 

Adulteration of castor oil .—This is generally effcctwl 
with other fat oils. The ela'idin test, however, does not 
give entirely accurate results, the behavior of castor oil 
towards 90 per cent, aleohol being more reliable. For 
this purpo.se shake 10 parts by volume of castor oil with 
20 parts by volume of 90 per cent, alcohol, and place 
the flask containing the mixture in a room having a 
temperature of not more than ^6° to 96° F. The 
presence of another fat oil is immediately recognized by 
a deposit on the bottom of the flask. 

By shaking 10 parts by volume of castor oil with 
20 parts by volume of benzine or petroleum-ether and 
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allowitig the mixture to stand for three hours at the ordi¬ 
nary temperature of a room, it will lie found to have 
separated .into two layers. With pure castor oil the 
lower layer should amount to at least 14 parts'by 
V'olume. In the ])rcseuce of a foreign oil the lower 
layer is less, it amounting with an adulteration of 
10 i)er cent, of foreign oil to only 10 or 12 parts by 
volume, with 15 per cent., to 7 or 8 parts by volume, 
with 20 j)er cent., to 5 or 6 parts by volume, and with 
25 per cent., to !i or 4 parts by volume. This method of 
testing is preferable to mixing with alcohol, since it may 
happen that the oils which have been u-scid for adultera¬ 
tion are also soluble in alcohol. 

Exposed to the air in a thin layer castor oil dries rerjy 
s/ofcly and gradually, and hence is of but little value for 
the manuAicture of varnish. But it may be used as an 
addition to varnishes and lactpiers to render them flexible 
and [)revcnt brittleness, such varnishes, of course, dry¬ 
ing somewhat more slowly. 

CoHon-seexl oil .—This oil is obtained from the seeds of 
the various s{iecies of Gossypium, lyiun. The seeds 
after being separated from the lint or wool are pressed 
into cakes which are subjected to heat and again pressed 
.so as to liberate the oil. The crude .oil as obtained 
from the press is pumped into the oil-room and either 
barrelled for shipment or refined by treatment with 
alkaline lye. Four qualitie.s»of the oil are known. 

Crude oil is thickly-fluid and of a dirty yellow to 
reddish color; on standing it deposits a slimy sediment. 
The second quality has a pale orange color and is 
obtained’hy refining the crude oil. The third quality is 
obtained by further purification of the second; and the 
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fourth, which lias a pale straw color and a pure nutty 
taste, by bleaching the third quality. 

Crude cotton-seed oil i.s tliickly-fluidt 28 to 30 times 
less fluid than water, and has a specific gravity of 0.9283 
at 68° r., 0.9306 at 59° F., and o!9343 at 60° F. 
According to the quality of the oil, palmitin is separated 
between 54° and 43° F. The oil congeals at 28.5° to 
27° F. In taste and odor it resembles linseed oil, and 
as regards other propei-ties is an intermediate between 
drying and non-drying oils. By agents yielding oxygen 
it may, however, be converted into a useful varnish. It 
is but little used for this ]mrpose, the greater portion of 
the oil being employed for table use and the adulteration 
of olive oil. 


2. 'Re«im. 

Numerous plants contain, mostly in special reservoirs, 
peculiar secretions known uniler the general term of 
resim. As regards their chemical as well as physical 
properties, resins differ much from one another. Some 
possess the consistency of honey, and are called hahaim ; 
others are hard at the ordinary temperature, but can be 
readily scratched with a harder substance; whilst others 
again are so hard as to be caj)able of scratching other 
substances. 

All balsams possess a peculiar odor, which is, however, 
gradually lost by long storage. The harder resins are 
mostly odorless, but develop a siTght odor, when rublied 
mi a rough surface; or when gently heated. The balsams 
when boiled with water yield a volatile oil, aqd it is in 
this manner that many of the volatile or essential oils 
are prepared on a large scale. 
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As regards the chemical nature of resins, they contain 
carbon, liydrogen, and oxygen, with occasionally a little 
sulphur. They arc usually of an acid character, and are 
capable of forming soaps, called resiyatcs, with tlie 
alkalies. However, no soa])-lathcr is formed on con¬ 
centrating the solution of such resin-soaps, and no soap 
is separated from their aijueous solutions by the addition 
of common salt. By adding metallic salts dissolved in 
Avator to the aqueous solution of resin-soa 2 )s, insoluble 
])recipitates arc foi'incd, which, when sojAarated and 
thoroughly dry, arc partially soluble in volatile solvents 
such as ether and alcoliol. Solutions of this character 
arc in .some eases of value for the manufacture of 
lacquers. 

Dilfercnt opinions jwevail ip regard to the origin and 
formation of resins, but most of them are probably 
o.xidation-products of certain hydrocarbons present 
in essential oils. For ])ra(lical ])urjwses it suffices to 
divide them into three groups, viz.;— 

Balsam or soft resins, 

Hard resins, and 
Gnm-reAsins. 

The last-named group comprises a number of sub¬ 
stances whitffi differ very much from the actual resins. 
By simply treating them with water they can be sepa¬ 
rated into two substances, one of which is of a viscous 
or gum-like nature and is sc^ublc in water, whilst the 
other is soluble only in alcohol, and must be designated 
as the actual resin. Some of these will be diseuase^ 
later on under “ Coloring-matters.” 

For the manufacture of varnished and lacquers the 
following resins are of imjiortance : Amier, copal, dam- 
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mar, sheUar., maxtie, sandnrae, benzoin, elemi, pine rmn 
{rosin), aspluiUtim. 

Aml)er, —Amber is the fossil resin of conifer® of 
former ages. Tlie chief hKalities where amlxir i.s found 
are the Prussian sliores of the Baltic Sea and the neigh¬ 
boring plains. During storms the amber is thrown 
upon tlie l®aeh, but it is also obtained by dredging the 
bottom of the sea. It is also found in the so-called 
bine earth, and is regularly mined. This blue earth is 
a peculiar stratum of considerable thickness, which, how¬ 
ever, guadually decreases towards the interior of the 
main land. Amber is also found in the lignite beds of 
Silesia, and in Alsaec, and on the English coast. Some 
amber, much of a dark color, i.s found near Catania, 
Sicily. Near I®mberg, Galicia, ncxlules of amber occur 
in rook. It also occurs in several places in Denmark, 
.Sweden, and Norway. 

The usual color of amlxT is yellow, though sf>me 
piecics are brown, some cloudy and oj)aque, others trans¬ 
parent. It is fre(juently found covered with a dull, 
opaque, brown crust. This crust is especially percepti¬ 
ble in rained pieces, while it is quite thin or entirely 
wanting in pieces gained from the sea. The natural 
lustre of amber is fatty. It breaks with a conchoidal 
fracture, is slightly brittle, and its hardness is 2 to 2.5 
on the onlinary mineralogical scale. On being rnbberl 
with a cloth it develops a weak, peculiar odor and 
becomes electrified. 

The size of the pieces of amber found varies, so that 
a description of its exterior form cannot be well given. 
The larger pieces are used for making fancy articles, 
while the small pieces, and all chips that fall oft' in 
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working amber, form the staple article us«l by the var- 
nish-makcr. 

Chemical properties of amher .—Amber is insoluble 
in water, alcohol, fat and essential oils; it is superficiaHy 
softened in Iwiling linseed oil. When treated in a com¬ 
minuted state with ether, chloroform, benzine, or oil of 
turpentine, it swells up, but does not dissolve. Amber 
melts at about 554° F. In fusing it suffers decomposi¬ 
tion. It gives off water, succinic acid, marsh gas, and a 
mixture of liquid hydrocarbons (known as oil of amber), 
while a more or less dark-colored substance, the so-called 
amber-eohrplwity or fused amber, remains behind. This 
amber-colophony is the substance which is especially 
])repared for the manufacture of lacquers by roasting 
amber. The more care that is exerciser! in the fusing or 
I'oasting of the resin, the more beautiful and the paler the 
fused amber will be and the more valuable for the pre- 
jiaration of lactpiers. By further heating the amlter- 
colojrliony, a volatile product of a wax-like consistency, 
tlie so-called amber-camphor, is obtained. This sub¬ 
stance possesses at present only a scientifie interest. 

The oil of amher, which in fusing amber may be ob¬ 
tained as a by-product, forms in a refined state a pale- 
brown fluid of a strong, disagreeable odor. The crude 
oil is dark brown, and possesses a very repugnant 
odor. The sjjecific gravity of the oil is 8.3 at 69° F. 
By distillation the oil can be separated into two different 
fluids, one of which becomes volatile only by heating 
the vessel containing it to a slight red heat, wdiile the 
other more volatile product shows properties similar to 
those of T)il of turpentine. Oil of amlier is an excel- 
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lent solvent for resins, but its repugnant odor prevents 
it from being used for that purpose. 

Succinic acid, the other by-product obtained in fusing 
amber, is of no importance for the manufacture of 
lacquers. 

The princi])al product—amber-colophony—obtained 
by fusing amber is a resin of a uniform dark-brown 
color and of considerably less hardness than aml)er. It 
readily dissolves in .all volatile solvents used in the 
preparation of varnishes and lacquers. It also dissolves 
readily in hot fat oils, csj)eeially in linseed oil and linseed- 
oil varnish, wlicreby only a very small residue should 
remain. 

Adulterations of anther .—The price of amlier being 
comparatively high, it is frequently adulterated in 
various ways. It is, for Instanc'e, imitiited by melting 
pure bleached shcllae and keeping it over the fire until 
it runs clear, care being taken to prevent burning. If 
necessary, it may l»o poured into moulds the size of the 
])icces recpiirwl. Or shellac is dissolved in an alkaline 
lye and chlorine passed through the solution until the 
whole of tlie lac is precipitated. After washing in 
water the mass is melted and kept over the fire until it 
runs clear, when it is poured into moulds the size of 
the pieces required. Dark and hard pieces of copal are 
also occasionally substituted for amber. However, these 
adulterations oevur more, frequently in the large pieces 
employed for carvings and faqjjy articles than in the 
smkll chips used in the preparation of lacquers. 

• To test amlier, warm the sample between the fingers: 
all other resins, even the copals, when thus treated yield 
a perceptible odor. Heating the sample is another test, 
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whereby additions of inferior qualities of copal may be 
readily recognized, they fusing at from r!5G° to 392° F., 
while amlx!r, as previously mentioned, fuses at 554° F. 
By holding genuine amber in the flame of a caudle it 
burns without dripping, while co})al drips. 

Very clumsy sophistications with fused masses of 
ordinary resins are readily recognized by heating in 
boiling water. 

More difficult is the detection of an admixture of the 
better varieties of co])al. This is best accomplished by 
the different degrees of hardness of copal and amber. For 
this purj>ose split as clear a crystal as possible of rock 
salt to obtain a clear, lustrous surface, and try to 
scratch this surface with the sharp edge of the sample. 
If a streak is produced, even if so minute that it can 
only be recognized with the “microscope, the sample is 
genuine amber ; if no streak is perceptible, the resin is 
copal. I'his test, however, applies only to large pieces. 
Another test is to pound some of the cliips in a Wedge- 
wood mortar; the chips of genuine amber will not be 
readily reduced to powder, the chips flying about, 
whereas copal grinds up readily and well. 

Vupal .—The name copal is given to a number of 
resins which, in many resi^ects, resemble amber, but 
differ much from one another. Some varieties of copal 
are mined like amber, but their properties show that 
they belong to a more recent period, and are, therefore, 
called recent fomil resins. Other varieties are directly 
obtained from the plants. 

Copal is found in commerce in very varying qualities. 
Usually h distinction is made between the copal from 
the East and West Indies, though a large number of 
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the varieties are named after the locality from which 
they have been brought into market. Differing from 
all other resins in this respect, all varieties of copal are 
rough and very hard, melt only at a very high temjHjra- 
ture, and can only be dissolved with great difficulty in 
the solvents ordinarily used for resins. 

Copal is the most important of all resins used for the 
fal)rieation of fat varnishes, and for this reason it is con¬ 
sidered necessary to deseriiie more fully the principal 
varieties. Generally, cojud is dividcnl into two classes, 
namely, hard and soft copal. 

Hard copal, Ead India copid, Zanzibar copal. —This 
copal is dug out of the ground, and wmes from the east 
coast of Afriw. It forms mostly flat, discoid ])ie(‘es, 
from the size of a jx'a u}) to that of the hand. These 
])ioces are either entirely colorless or yellow to a dark 
reddish-brown, and are tran.sparent. The surface of 
this copal is jicculiarly crusty, and it is so hard that it 
can be ground. Zanzibar copal has a specific gravity of 
1.068. It resembles amber in so far that it only swells 
up, without actual solution, in alcohol, ether, and chlo¬ 
roform ; it is, however, completely soluble in cajeput 
oil. When chewed between the teeth it forms a powder 
that does not cake together. 

(hpalfrom Skrra Lerme. —This coi)al has been iden¬ 
tified as the resin produced by a tree, Copalfera Guibour- 
tiana, which belongs to tha sub-oi'der Csesalpineie of the 
order Leguminoste. Sierra Ijione copal occurs mostly 
in irregular rounded lumps, generally varying in size 
from that of a hazelnut to that of a walnut. It is 
equally as hard as the East India copal. 
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G<i}>oon copal is romidisli, of a yellow color, and many 
pieces are clouded blood-red. 

Angola copa/resembles very imicb the Zanzibar TOjial, 
but consists mostly of globular, somewhat tlattened 
pieces, which are almost always of a dark golden-yellow 
color, but somewhat softer than the other varieties. Jloth 
the Gaboon and Angola copal arc in all probability pro¬ 
duced by different species of Copaifira. 

Soft copal; II ftst India copal ,.—By this name certain 
varieties of copal arc known which mostly come into 
the market t'rom the west coast of Africa, aud only in 
very small quantities from South America. While the 
])lants which secrete the Bast India copal are compara¬ 
tively unknown, the South American cojial is known to 
l)e obtained from different plants belonging to the 
Hymemea family. The West India copal generally 
forms globular or drop-like pieces from the size of a 
pea to that of a fist, is white, transparent, and some¬ 
times, but rarely, clouded. It is so soft that it will lose 
substam* when rubbed upon woollen stuff The Mada' 
gascar copal is obtainetl from llymenwa mmicma, and a 
Mexican copal is very probably the resin of an allied 
species. 

Kauri, Xawric, or Cowdi copal. —This copal, which is 
of comparatively recent introduction, is produced by the 
Cowdi pine of New Zealand, Ikwiara australis. The 
larger masses, some of them «ccasionally more than 100 
jwunds in weight, are found in the earth in many places 
far from those in which the trees now grow. Kauri 
resin usually becomes more transparent and yellower 
by storage. It is generally somewhat whitish, or, 
when first found, streaked with opaque bauds. It is 
4 
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cleaned and scrajied and then sorted into several quali¬ 
ties. While all other cojials become gritty when chewed, 
Kauri copal adheres to the teeth. WlicB rubbed between 
the fingers it devclo|)s a not unpleasant odor. Its taste 
is slightly aromatic. It is jiartially soluble in alcohol. 
The use of Kauri copal has greatly extended of recent 
years. On account of its low ])rice and its easy manipu¬ 
lation, it is now largely employed as the basis of most of 
the so-called copal varnishes. But tlie varnish which it 
yields is inferior in harthiess, toughness, and durability 
to tliat made from Sierra Leone copal or Zanzibar 
copal. 

Ifaiillld and Borneo copal .—These varieties very much 
resemble the New Zealand j)rodnet. Their color is some¬ 
what darker to brown, streaked like agate with lighter 
bands. The surfaces of the conehoidal fracture can be 
scratclnxl w’ith a needle without detailing splinters. 

Hard copal is tasteless and odorless. The soft varie¬ 
ties have an aromatic smell and taste. Co])al is most 
readily dissolved in chloroform and absolute alcohol, 
but in the latter only after having first been soakwl in 
water. It dissolves with great difficulty in benzol, oil 
of turpentine, petroleum-naphtha—alt excellent solvents 
for other resins. It dissolves more readily when it has 
first been subjected to a partial dry distillation. In 
fusing it yields volatile products, amongst others oil of 
copal, which, like the oil r>f amber, ])osse8ses a disagree¬ 
able odor, and as, for this re^in, it cannot be techni¬ 
cally utilized, it may just as well be allowed to escape 
through the chimney. 

As regards solvents, fused copal possesserf the same 
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properties as fused amtwr, and, like it, is chiefly used in 
the manufacture of lacquers and vamislies. 

Dammar .—This resin is obtain(><l from Damaraomn- 
talw, Hopea rpkndida, and II. mwrantha. It is gahierl 
by incisions which are made in the trunks of the plants, 
or the spontaneously exuding mass is gathered. It 
forms dro])-like masses as large as a small apple, or 
sometimes larger stalactic masses. The resin is clear 
and transparent, with a white dust upon the surface 
which gives the pieces a duH appearance. The warmth 
of the hand suffices to render it sticky, and a powder 
is formed by rubbing it with (he finger. The fresh 
fracture is couchoidal with a glassy lustre. On scratch¬ 
ing the fracture with a nwdle a splintering streak is 
formed. The commercial article is odorless, but develops 
a slight odor on heating. j{t 168° F. dammar becomes 
perfectly soft, at 212° F. it forms a visecuis mass, and 
becomes fluid at 302° F. It is less resistant towards 
solvents than copal. It is iiuwmpletely soluble in cold 
alcohol and ether, but dissolves readily in boiling alcohol, 
as well as in essential and fat oils. It dissolves only 
partially when heated with potash lye. By adding, 
however, potash lye to the solution of the resin in oil of 
turpentine, and boiling until the oil is entirely vola¬ 
tilized, a complete solution is obtained. By adding to 
this alkaline solution solutions of metallic .salts (for 
instance, acetate of copper) precipitates are formed, which 
when dried dissolve partially in ether, and in this form 
may be used in the manufacture of lacquers. 

The so-called artificial dammar—Dvioh dammar —is a 
product which is obtained by fusing together dammar 
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waste (dammar dust). It is dirty greenish-gray, and 
quite worthless. 

lilaeh or K(da rhimmar, or TimievcUy r?sin, is produced 
hy'CanarmmdriHim, a tree Ix'longing to the Burseracea;. 
E. Andres, in “Xeuestc Erfiudungen nnd Erfahrungeu,” 
1885, p. 519, describes this resin as follows:— 

“ The resin occurs in broad stalacAic masses of a black 
or brownish color. The form of the masses seems to 
indicate that the resin has run in a very fluid state 
over the trunk. With transmitted light the resin i.s 
yellowish-brown to reddish-brown, perfectly homogen¬ 
eous, and has a fracture with a glassy lustre. It is 
insoluble in cold, and partially .soluble in boiling, alcohol. 
It is readily soluble in oil of turpentine, and in this 
respeit is identicid with ordinary dammar. The solutiou 
of Kala-damniar in oil of turpentine is yellow in thin 
layers, but dark in the mass. When subjwted to dry 
distillation the resin yields 78 per cent, of an oil which 
chiefly resembles ordinary resin oil. In India the rcsiii 
is used in the j)reparation of lacquers, for ealking ves¬ 
sels, and as an illuminating agent. It is" also said to bo 
occasionally used for medicinal purposes. 

“On account of its low price it is well adapted for 
the, pale yellow lacquers, the process of manufacture 
being as follows: Bring the Kala-dammar together 
with 10 per cent, of the oil of turpentine to be used into 
a east-iron kettle of suitable size, place the latter upon 
the fire, and heat .slowly. In eoijpequence of the content 
of water in the resin the mass soon commences to rise, 
and to prevent it from running over must from time to 
time be stirred. The kettle should only be removed from 
the fire when no more foam is developed and the 
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contents have become clear and boil quietly. The kettle 
is then remov'ed from the fire, and after allowing to cool 
for I hour or longer, aocoixling to tlie quantity prejiared, 
add the rest of the oil of turpentine with constant 
stirring; filter the lacquer thus obtained through coarse 
linen into storage barrels, and allow it to rest sevci-al 
weitks, when it will be found to be bright and clear. 
'J'liis lacquer dries rapidly, but .should be used only for 
interior dwiorations.” 

Andres gives the following special directions;— 

I. Kala-dammar, 22 j)arts; oil of turpentine, 23. 

TI. Kahi-daniniar, 24 parts; thick turjKUitine, 5; oil 
of tur|Kuitine, 27. 

in. Kala-dammar, 23 parts; bleached boiled linsctnl 
oil, 2; oil of turjicntine, 24. , 

iHhclIae. —Shellac is a resinous exudation ]>rodnccd by 
the |)uncturo of a species of coccus (Coccus iacco). The 
hemipterous iii.sc'cts thus named congregate in large 
iiiunbers upon the tender bianclilets of various East 
Indian trees, especially Ficm relifjiom, Linn.; F.indica, 
Linn.; lilutmmm jajuba, Linn.; Croton lanciferum, Linn., 
etc. The insects Womc surrounded with the resinous 
exudation, which gradually hardens. The impregnated, 
much enlarged female insects, imbedded in the resin, 
contain a red coloring-matter in which the young larvse 
are developed. These finally cat a passage through 
the incrusting material and Escape. The branches are 
collected with the incrustation, which is considered 
more valuable if still containing the red coloring 
matter. The thin branches, almost completely covered 
with numerous small resin nodules, constitute diek-lac. 
The separate notiules or tears are red-brown, and contain 



54 VARNISHES, LACQUERS, AND PRINTING INKS. 

in the interior a dark riKidisb-black powder; after the 
escape of tlic young insevt the resin is browfii. The 
same resin after having lieen dotaolied 'from tlie twigs 
constitutes seed l{ic or //root lac. 

Stiek-lac undergoes its tii-st treatnient in the place of 
its i)Widiiotion. It is coarsely j>owdered, hiMiight into 
large reservoirs, and stirred for several hours in warm 
water. By this jirocess the coloring-matter .separates 
from the resin and wax. The solution of coloring- 
matter and tlic resin-mass are then separately further 
worked. After the resin-mass has licen rcjX'atedly washed 
in warm water, it is fused and j)oured out in thin layers 
upon a smooth surfaev, when it congeals rapidly. By 
this process shellac is obtained. The various commer¬ 
cial varieties differ only fropi one another by their color, 
from darkest rwl-brown to pale gold-blond, according 
to the care excrcis<‘d in removing the coloring-matter. 
Commercial shellac is calletl, according to its color, 
ruby shellac, blond shellac. 

Another method of working .stick shel,Iao consists in 
passing the twigs through crushing rolls, which are set 
in motion by a machine. After each [»8sage the pro¬ 
duct is sifted, what remains upon the sieve being jiassed 
through a second and third pair of rolls. The powder 
is brought together with water into a stirring cylinder 
and is finely divided by the arms of a shaft, whereby 
the coloring-matter and the remains of the insecte are 
separated. By tlie addition of lira! the coloring-matter is 
}Vvcipitatcd from the a(jueons solution. The clear water 
is then drawn off, the precipitate forced through a sieve, 
again poured off and pressed into cakes, which are al¬ 
lowed to dry in the sun. This constitutes the lac-dye 
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of commerce. The piirifi(!d resin is fused in closed ves¬ 
sels with the assistance of steam heat and draw’ii olF into 
shallow open troughs, which are also heated. Around 
the troughs stand hollow columns of sheet zinc inclined 
towards the interior at an angle of 45°, which are 
filled wo'th lukcw'arm water. One workman with a piece 
of bark now takes up a small ])ortion of shellac and 
throws it upon one of the zinc columns, when another 
workman spreads it out and smooths it by means of a 
pineapple leaf. The layer soon congeals and acquires a 
fine leathery texture. When hard the layer is removed 
by a third workman ; it is tlnm still hot enough to burn 
the fingers. The upj)er portion, which is thicker, is torn 
off and returned to the melting-kettle. The layei-s are 
then hung st'parately over sticks and carried to the cool¬ 
ing-shed w'iiere tiny arc the next day packed in boxes 
fi)r shipment. 

Propertkn of shellac .—The color varies between dark 
red-brown and pale brown. In the heat the rosin becomes 
soft and evolves a pe(;uliar, agreeable odor; at an in¬ 
creased heat it melts completely, swelling up very much. 
It is incompletely soluble in ether, carbon disulphide, 
and ethereal solutions; but dissolves readily in caustic 
alkalies and alkaline carbonates, as well as in borax solu¬ 
tion ; it is separated from these solutions by acids. It 
does not dissolve completely in cold alcohol, a w'ax-like 
body remaining behind. In boiling alcohol it yields a 
clear solution, which, however, becomes cloudy on cooling 
in consequence of the separation of this wax-like body. 
According to Granger, the latter is not a vegetable-w'a*x, 
but a peculiar fiitty acid. 
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Bleached sheJlac .—Since the color of commercial shellac 
prevents its use for many purposes it has to be bleached. 
The most effective agent for this purpose is chlorine, 
which, however, strongly attacks and changes the resin 
substance, and by careless maniptdation the shellac may 
be rendered entirely useless. 

Wittstcin recommends the following method for 
bleaching .shellac: Make a solution of 1 part by weight 
of chloride of lime in 4 ])arts of water, and mix it with 
a solution of 1 part of potasli in 3 jiarts of water until 
no more precijtilatc is fftrmed. 'I'licn allow to settle 
and filter the clear fluid. To the clciir bicacliing fluid 
add gradually a solution of 1 jiart blond shellac in 4 
])arts 90 [)er cent, alcohol, and after shaking allow the 
mixture to stand for some time. In the course of half 
an hour the rasiii may lie pra4j>itated by the addition 
of hydrochloric acid in excess, which is best effected by 
fii’St diluting the hydrochloric acid with the necessary 
quantity of water (1 : .5) and jiouring the shellac solution 
in a thin stream into the dilute acid. /The sci)aratcd 
resin is immediately washed with water. It is then 
kneaded in boiling water until the water runs off eolor- 
le.ss. The resin while still W'arm is rolled into sticks. 

To prevent as much as possible the injurious effect of 
chlorine upon shellac, Sauerwein recommends an addi¬ 
tion of sodium sulj)hide to the resin precipitated by 
hydroehlori(! acid. 

Shellac which in bleaching lias been too strongly 
attacked by chlorine is soluble with great difficulty 
in alcohol. This may, however, be overcome by pour¬ 
ing ether over the comminuted shellac and allowing it 
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to stand 24 hours. The shellac swells up in the ether 
and dissolves more readily in alcohol. 

The above-de.scril)cd behavior of shellac bleached 
with chlorine is very annoying, and has the further d-ls- 
advanfage that such shellac cannot be used for lacquers 
for metals. As the chlorine cannot bo completely re¬ 
moved from the shellac by washing, it becomes cflective 
later on when the resin is applied in the form of lac¬ 
quer, disagreeable fi^atui'cs being produiied especially 
upon metallic surfaces. 

Another method of bleaching shellac which does not 
alter the resin is the treatment with animal charcoal, as 
originally given by Eisner. Tbc alcoholic solution of 
the shellac is agitated with coarsely powdered animal 
charcoal. It is recommended^ to extract previously the 
animal charcoal with hydrochhjfic a(ad, then to remove 
the acid by washing, and finally to dry. The quantity 
of animal charcoal added to the shellac solution shoidd 
be such that a thin paste is formed. Tin; mixture is for 
several days exposed to the sunlight, care being taken, 
however, to avoid heat. When a filtered sample aj)pears 
to 1)0 sufficiently bleadied the ])aste is brought upon a 
filter and allowed to drain off. 'Phe animal ehaiwal re¬ 
maining upon tlic filter may be rinsed with a little alco¬ 
hol. By this j)rooess a very good product is obtained, 
but at a considerable loss of resin, a portion of vvdiieh 
is tenaciously retained by the animal charcoal. This 
method of bleaching being too expensive is but little 
used. 

• 

A useful, though still ])erceptibly colored, product is 
obtained by the following pi-ocess: The shellac is 
gradually brought in small portions into a boiling soda 
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solution, care being taken not to introduce a fre-sh ]x>r- 
tion before the preceding one is dissolved. Sufficient 
.shellac is added so that tlic soda is pressnt only in slight 
excess. When all is dissolved keep the whole boiling 
for some time, with constant stirring. Then carefully 
cover the kettle and allow to cool. After cooling, the 
wax is found separated on the surface. It is taken otf, 
if necessary filtered, and the dear shellac solution de- 
(toniposed by hydrochloric acid. The separated shellac 
is repeatedly waslied with warm water. 

AdulteratiuH of sheUw ,.—.Shellac is sometimes adulte¬ 
rated with colophony. The detection of the latter is 
difficult, sin<-e we have to deal with two resin bodies 
which exhibit a similar behavior towards solvents, with 
the exception of petroleum-ether, which dissolves of pure 
shellac, only 1 to 2 per cent., but of stick lac or of 
grain lac 3 to 16 per cent. Ether may also .serve for 
testing, it di.ssolving at the utmost 5 per cent, of shellac, 
but colophony c»mplctely. To make cither one of these 
tests, shake the previously pulverized sample of shellac 
with one of the above-mentioned solvents, filter off the 
undissolved portion, and allow' the solution to evaporate. 
The residue gives approximately the quantity of colo¬ 
phony added after deducting the shellac taken up by the 
solvent. This method is, however, uncertain, the results 
not being sufficiently satisfactory. 

A more rational method, is rccomraondeil by Wiesner. 
It is based iijwn the different deuiities of the two resins. 
Prepare a solution of common salt or cane-sugar in 
water which shows a si)ecifi(! gravity of exactly 1.08, or 
at the utrao.st of 1.09 at 59° F. Colophony floats on 
the surface of such ar solution, while shellac sinks to 
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the bottom. Mix the jwwdered and uniformly sifted 
resin witli the solution and shake vigorously. The prin- 
ci]>al mass of the powder colleets first on the surface, 
but the heavier shelhic powder soon begins to sink, 
(|nite a sharp separation of the two resins taking place. 
1’he upper lighter layer is then carefully ponral off and 
filtered. After washing with water and drying, and, if 
desired, earofnl firsing, it is weighed, the exact (piantity 
of colophony added being thus ascertained. 

Mastic ..—The best and most important sort of mastic 
is produced by a small tree, 1‘istacia Lentiseus, Linn., 
belonging to the easliew'-nut order, or Anacardiaceie. 
This tree occurs in Scio and other islands of the Greek 
Ai'cihipelago. To obtain the resin, vertical incisions are 
made in June and July in the bark of the trunk and 
larger brauche.s, and in July and August, after the exu¬ 
ding mass has hardened, it is carefully removed from the 
trees and collected in baskets. I’his is the finest quality. 
An inferior quality consists of the tears which have 
dropped from the incisions upon the tiles or flat stones 
kept under the trees. 

The best quality of mastic is in globular or more or less 
elongated brittle tears of the size of a pea, which are 
externally coated wdth a whitish dust, or have been freed 
from it by washing, and are then of a pale-yellow color, 
jKirfectly transparent, of a glass-like lustre, and break 
readily with a conchoidal fracture. Placed between the 
teeth the resin is easily crushed, and then softens into a 
plastic mass. Its specific gravity is 1.04 to 1.07. It 
has a balsamic odor, more ap{)arent on being heated, and 
a not unpleasant taste. At the oi’dinary temperature 
mastic is very brittle; it softens at 210° F., and fuses 



60 VARNISHES, LACQUERS, AND PRINTING INKS. 

at 217° F., but after long storing only at 248° F. 
Towards solvents it is somewhat indifferent, it dissolving 
incompletely in the ordinary solvents forresins. Alcohol 
dissolves about yj, and csibon distdphide about | of the 
resin, while hot acetone dissolves it completely. 

Tlie inferior kind of mastic consists of similar tears, 
to wliich sand and fragments of bark adhere mixed with 
gray or brown-colorcd i)ieces. 

Homhay mixtie .—Under this name a resin has ap- 
]ieared in the market which, when well selected and 
clean, closely resembles tlie Heio mastic but is usually 
in less clean and opacpio tears. It is obtained from 
I’ixtncin <‘nhiili.ca and Khiiijuk, Stocks, which arc in¬ 
digenous to Northwestern India and Belooidiistan. 

Mastic is seldom adulterated with otlie.r resins, though 
some varieties of gum-products resembling gum traga- 
canth from Atdradylk (ftimmifera and EchinnpH ewcosus, 
are said to be used for the |)ur])oso. Such adulteration 
may, however, be readily detocited by treating the mastic 
in question with water, by whi(b the gum-like substances 
arc extracted and separated in the form of a jelly. 

Sandarae .—This resin exudes from the bark of a 
sj)ecies of cypress, Oalliiris qwulrivalom, Ventenat, a 
small tree of Northeastern Africa. It forms brittle, 
elongated tears of a pale, yellowish color, with a dusty 
surface, a glass-like fracture and transparent. Its 
s]jecific gravity is 1.066. The resin softens at 212° F. 
and fuses at 275" F., whereupon ittswells up and evolves 
a peculiar odor. When masticated it becomes pulverulent. 
It dissolves completely in hot absolute alcohql (wherein 
it differa from mastic), and in ether, amyl alcohol, 
and acetone. It is not completely dissolved by chloro- 
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form and carbon disnlphide, and only in ’small propor¬ 
tion by benzol and petroleum-ether. 

The best means of distinguishing mastic and sandiirac, 
which externally often resemble one another, is their 
behavior when chewed between the ‘teeth. Ma.stic 
softens into a plastic mass, while sandai’ac l>ecome 3 
])ulvcrulent. 

The Australian Siindarac recently brought into the 
market possesses nearly the same general and chemical 
propcrtic.s iis the African product, it differing from the 
latter in the size of the tears, w’hich are not j)erfectly 
clear and frequently very cloudy. 

Sandarac is seldom adulterated, but it is well to Imj 
on guard against the so-called (lerman sandarac, which 
consists of the resin exuding from old juniper bushes, 
especially near the roots. If is readily distinguished 
from genuine sandarac by its characteristic odt)r when 
heated. 

Baizoin .—For the manufacture of lacquers, this resin 
is only of secondary impoi'tance, it being chiefly used on 
account of its agreeable odor as an addition to lacquera 
whicii, when appliwl to articles, must stand a higli 
temperature. The resin is obtained from Styrax Benzoin, 
a tree of medium height, indigenous to Borneo, Java, 
and Sumatra. In Sumatra it is cultivated to a consider¬ 
able extent, but benzoin is also obtained from wild trees. 

^I hen the free is about sijc or seven years old, in¬ 
cisions are made through the bark, wdien a white liquid 
resin commences slowly to exude. When sufficiently 
hard this is scraped from the bark. During the flrsf 
three years the resin contains a large number of white 
tears, and is then called by the Malays head benzoin. 
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During the next seven or eight years the tears decrease 
in niimlier, and the product is termed belhj benzoin. At 
the cxi)iration of this time the exudation is eonsider- 
ahly diminished, the tree cut down, and an inferior 
quality, caIlcd‘/oot benzoin, scraped from the wood. 

Benzoin in tean .—Tliis variety is met with in sepa¬ 
rate oi- loosely agglutinated, roundish or flattened pieces, 
one or sometimes two inches in diameter, which arc of a 
reddish-vellow color externally, internally white or 
striped, and melt at 107° F. 

Amygdaloid beriMin .—The better (juality is distinctly 
amygdaloid in appearance on account ol' the milk-white 
tears, which arc up to one-half inch in diameter, and 
imbedded in a red-brown translucent resin. 

Ordinary benzoin contains the above-described varieties 
in a ])orous brown resin-mass. It is brought into com¬ 
merce in large rectangular blocks, which externally show 
the mode of jiacking and the impress of the material 
used for wrapping. 

All the above-mentioned varieties of Ix-nzoin po.s- 
•sess a peculiar odor, which becomes more apparent on 
heating. Their taste is somewhat swtHjtish and acrid. 
The odor of some v’arieties, especially of Siam benzoin, 
is pleasantly balsamic, somewhat like that of vanilla. 
With the exception of mechanical admixtures, benzoin 
should completely dissolve in alcohol. It is, however, 
only partially soluble in Hhcr and in essential and fat 
oils. When strongly heatc-d it idiffnses an agreeable 
odor with the evolution of white vapors of benzoic 
acid, and possibly also of cinnamic acid. By distilling 
benzoin with water, a very small quantity of essential 
oil, possessing an agreeable odor, is obtained. 
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For testing benzoin dissolve it in pure concentrated 
sulphuric acid. All commercial varieties dissolve in llie 
acid with a beautiful ])urple color. 

Elcmi .—The botanical source of this resin is unde¬ 
termined, but is probably Canarium commune, Linn. 
The elcmi now found in the maiket is chiefly ini])orted 
from Manilla. Other countries, especially Brazil and the 
Wc.st Indies, also jn’odnee elcmi resins, which, however, 
differ essentially from the Manilla eh-mi, which is chiefly 
employed. All these sid)stnnces are balsamic resins of 
the consistency of ointment, which become hard by long 
■storage, but can even then b<! readily sollencd. Manilla 
elcmi is distingui,shed from all others by its perfect cays- 
talline structure, this feature being less prominent in all 
other varieties. 

Elcmi forms soft, viscous masses, closely studded 
with small crystals, and of a.greenish-white color. Its 
odor I'csembles that of dill and fennel, but when the 
j-esin is older and harder it has a somewhat terebin- 
thinatc odor, and its color is more lemon-yellow. The 
hardened re.sin breaks with the slighte.st pressure and 
softens very readily. Klemi belongs to the soft resins, 
it being softer than colophony, and shows upon the 
freshly-fractured surface a fatty lustre. Its siwcifie 
gravity varies betw(>en 1.018 and 1.083. Its liehavior 
on heating is peculiar; it softens at 176° F., becomes 
partially fluid at 212° F., but fuses completely only at 
393° F. Fresh elemi is a mixture of an essential oil 
(generally 10 per cent.), an amorphous resin, and a 
crystallizable resin, the latter constituent being of great 
value in establishing the identity of the resin. 

If a drop of elemi is placed upon a slide, and after 
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spreading out by gentle heating is allowed to cool, it 
exhibits but few characteristics when viewed with the 
microsco|)e. But on inoistc'uing the dto]) with a drop of 
alcohol, the entire mass in a short time appears as a well- 
charaeterized conglomerate of crystals, the separate con¬ 
stituents of which have a long rod-like form. 

Even the better (jnalities of elcmi are mixed with 
chips and other impurities, which is due to the crude 
metliods of gaining it. It can be freed from the greater 
{MU'tion of these imj)urities by careful melting and strain¬ 
ing through coarse linen. 

Adulteration of elerni. —Elcmi is almost exclusively 
adulteiiited with tur|)entinc, which is of about tlie same 
consistency. Such soi)hi8tication can be readily detected 
with the microsco|)c. The crystalline constituents of 
turpentine have a hone-like form, and In-m* are readily 
distinguished from the straight-lined rods of elcmi. 

In the manufacture of lawpicrs and varnishes, elcmi 
is employed to give greater elasticity to these jn'oducts. 

J’ine renin (common renin, rosin). —From the trunks 
and brandies, as well as from the roots, of Pinuspalustris 
and other species of Pinm, exudes a resin which, in a 
fresh state, is quite fluid, but soon hardens to a viscous 
balsam of a pei'uliar nature. This balsam is yellow- 
lirowuish, unctuous, and viscous, but also exhibits a 
granular appearance. It has a strong odor of oil of tur- 
jientiue, and serves as the ^itial material for the fabrica¬ 
tion of a number of products. balsam is known 
as thick or common turpentine. 

* By distilling this turfientine with water, oil of turpen¬ 
tine, together with condensed aqueous vapors, is obtained 
as the product of distillation. An opaque, yellow- 
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brown, resinous body remains behind, which is brought 
into commerce under the name of hoikd turpentine. It 
is found in the market in cylindrical pieces, which are 
very porous, and never clear and transparent. The quite 
smooth fracture shows a fatty lustre. Boilwl tur|)entine 
contains much water. By careful heating, until the 
content of water is entirely removed, boiled turpentine 
yields a clear, nearly trans])arent resin, which, according 
to the tenqierature em|)loyed in expelling the water, is 
of a moi'C or loss dark color. This resin is the emmnon 
renin, ronin or eoloplimiy. If ordinary turjeentine is 
heated by itself, without water, until frecel from oil of 
tur|)cntine, a yellow resin remains behind which is 
opaque and only slightly tnuislueent on the edges. This 
is common rosin. 

While the ahove-mentioneef substances do not exhaust 
the products which may be prepared from common 
resin, they are the chief representatives of such products. 

Ordinary turpentine is a thick, viscous balsam, which, 
according to its derivation and the care with which it 
has been treated, has a more or less agreeable odor. It 
consists of a resin and a volatile oil—oil of turpentine, 
the quantity of the latter varying between 16 and 30 
jwr cent. The less oil of turpentine the balsam contains 
the more solid and granular its exterior condition is, and 
the more oil is present the more thinly-flnid the balsam 
is. Common turpentine has, an intensely hitter taste; 
by treatment with water the bitter substance is removed. 
Common turpentine is not adulterated; it serves, how¬ 
ever, as an adulterant, it being the cheapest of all resins. 

Venice turpentine is procured from the branches of 
Larix daeidite, the European larch. It differs essentially 
5 
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from ordinary turpentine. It comes into commerce as 
a clear, transparent, yellow balsam of a peculiar odor. 
At the ordinary temperature it is very viscid, but by 
gtntlc heating it becomes more thinly-fluid, so that it 
can be conveniently poured from one vessel into another. 
It has a terebinthinate odor, which, however, also re¬ 
minds one of oil of lemon. Its taste is bitter and aromatic. 
It contains 15 to 25 per cent, essential oil. The resinous 
body contained in Venire turj)eutine is not crystalline. 
If once clarifiwl by se])ar.'iting the water contained in it, 
Venice tur})entine remains clear even when exposwl to 
quite a low temperature. 

Venice turjicntine is fre<piently adulterated with com¬ 
mon turpentine, such sophistication being, however, 
difficult to detect. The presem* of common turj)entine 
may be approximately established by carefully expelling 
the essential oil and adding a drop of acohol to the solid 
resinous residue. If the latter thereby becomes crystal¬ 
line, common tur])ontine is present. Ordinary turpen¬ 
tine made clear by diluting with oil of turpentine 
is also occasionally sold as Venice turpentine. Such 
article may be recognized by the odor, and also by the 
above-des(!ribed test. 

The properties of oil of turpentine will be discussed 
later on, under “Solvents.” 

Jloilcd turpentine is the resin remaining behind in dis¬ 
tilling oil of turpentine, ir.id is brought into commerce 
in cylindrical pieces. It .always'^Contains quite a con¬ 
siderable quantity of water, which gradually evajiorates 
from the surface. According to the degree to which this 
evaporation progresses, the resin becomes more trans¬ 
parent and clearer, and hence the fracture of a cylin- 
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drical piece is in the centre yellow with a reddish, 
translucent edge. The oil of tnrpcntiiie cannot be 
entirely removed from the resin, the latter always 
having a perceptible odor of turpentine. ■ 

Common rosin contains a somewhat larger quantity of 
oil of turpentine than boiled tniqientine, and is opaque 
by reason of containing a considerable (|uantity of water. 
It is completely soluble in strong alcohol. On heating 
it fuses with a crackling noise, caused by the e.scaj)ing 
water. To determine the content of water of the two 
above-mentioned varieties of resin, jilace the very finely 
])idvei'ized resin in a closed vessel over concentrated 
sulphuric^ acid until the weight no longer dccivases. 

Colophnni/ is the resin freed from the entii'c content of 
water by carefully' heating common rosin or boiled tnr- 
jrentine. For the irroduction of quite pale colophony, 
heating must not be carried too far. Colojrhony is 
brought into commerce in almost ])alc yellow to dark 
blown irieops. It is hard at the ordinary temperature, 
softens at 176° F., and melts Ix'twecn 1114° F. and 212° 
F. It dissolves readily and completely in eight times 
the quantity of strong alcohol; it is also soluble in ben¬ 
zol, acetone, carbon disuljihide, ether, and chloroform, 
the solutioms showing slight fluorescence. Thi.s resin 
also i.s never entii'cly free from oil of turpentine, the 
better qualities containing 1 or 2 per cent, of it. 

Asphaltum belongs to the /ossil resins, it being proba¬ 
bly the resin of jietroleuni. It is fiiiind in many places 
throughout the world, stored in the earth or floating 
upon the sea, the best known localities being the Dead 
Sea, the Pitch-Lake in the Island of Trinidad, in Eng¬ 
land, France, Southern Tyrol, etc. In the first three 
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named localities it is found in larg(! masses floating upon 
the water; in the others it is regularly mined. The so- 
called asphalt rock is a strongly bituminous limestone, 
from which lar^e quantities of asphaltuui are obtained. 

Asphaltum is a pitch-black, brittle mass, with a flat, 
conchoidal fracture. Its sj)ecific gravity varies between 
1.07 and 1.17. It is tasteless, contains but little essen¬ 
tial oil, and generally diffuses a disagreeable odor, re¬ 
sembling that of burning eoal, which is especially per¬ 
ceptible when it is heated. It melts at 212 ' F. Abso¬ 
lute aleohol dissolves only about 5 per cent, of it, ether 
about 70 per cent., oil of turpentine and fat oils about 
50 ])er cent., essential oils about .23 ]vt cent., the solu¬ 
tions showing a brown or black color. When set on 
fire it burns with a bright flame, depositing large quan¬ 
tities of soot, but leaving behind little ash, and this is 
made use of as a means of testing its purity, as adul¬ 
terated asphaltum, which has been mixed with a bad 
quality of ]>iteh, leaves a large (juautity of ashes behind. 
Asphltum is much used for making exeyllcnt elastic 
black lacquers, esjiecially suitable for lacquering iron¬ 
ware. 

Besides tin; native variety there is an artificial asjdial- 
tum—a chemical j)roduct—obtained in the distillation 
of tar oils. The use of this variety is more advan¬ 
tageous for the fabrication of lacquers. It resembles 
the natural products, but. softens more readily and is 
less indifferent towards solvents. ** 

^ The following table show's the solubility, specific 
gravity, and melting-points of the resins chiefly employed 
in the fabrication of lacquers and varnishes:— 
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Redrude eders (Harzsaureesler ).—Under this name, 
C, Sdiaal, of Stuttgart, Germany, brings into commerce 
resin-like products, prc])arcd according to a patented 
process, wliicli are highly recommended for the prepam- 
tioTi of varnish. The j)rocess of preparing them is 
briefly as follows :— 

Crude resinates are first freed by distillation or ex¬ 
traction from the more volatile oi’ softer portions, and 
the hard residues of resinates are condensed to esters 
with alcohols or phenols by heating with or without 
jwessure, and with or without the addition of substances 
promoting reaction. The resinate esters are separated 
by distillation in vacuum into sofb'r and harder resiii- 
likc Ixalics. For the i)re])aration of lacquers and 
variii.shes from resinate esters, the latter are treated in 
the same manner as the natural resins with volatile and 
fat oils, hydrotarbons or spirits of wine. 

According to an additional patent, the separation of 
the softer and more volatile portions is effected only 
after the conversion into esters. Therefore, the original 
resinates are condemned to esters with alcohols or phenols 
by heating with or without pressure, and with or with¬ 
out the addition of substances promoting reaction, and 
the resulting mixture is separated by distillation into 
softer or harder esters and oily portions. 


3. Cacniichow: anE G^dta-percha. 

Gaoutohoue exists in the milky juit« of a very large 
number of plants in the form of minute or larger 
granules, frequently as.sociatcd with starch-granules, and 
kept in suspension by mucilage. Plants capable of 
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yielding caoutchouc arc found in all parts of the world, 
and belong mostly to the natural orders of Urticaceie, 
Eiiphorbiacea!, Apocynaccic, and Ascle]Kadaceie, but only 
siiecies growing in the tropics yield the j)roduet in large 
quantity. The manner of obtaining caoiitehoiK! and the 
first treatment of the ])rodiict vary so much in the diti’er- 
ent countries that the (jualities of the separate eommercial 
varieties vary considerably. The following are tlic prin- 
(a])al commercial varieties of caoutchouc:— 

Fam cnoiilcliimc is the best variety. It is derived 
from Brazil, and conies into market either in the form of 
spherical bottles, round disks, or square plates, the last 
two varieties being probably obtained by drying the 
crude juice upon a flat support, or by cutting open the 
bottles. The outer layci's of the bottles, as well as of 
the disks, are generally black-brown, while the interior 
is of a light color and frequently entirely white. 

Onrthac/cna moutchoiw comes into the market in lumps 
almost of a black color and frequently weighing as 
much a.s 110 lbs. It is obtained in New Granada and 
is very highly valued. 

African motdehour is least valued. It is frequently 
smeary, and separates a dark, slightly sticky fluid. The 
exterior condition of caoutchouc is dependent, as pre¬ 
viously mentioned, on the treatment of the crude, milky 
juice. 1 n thin layers caoutchouc is translucent, and shows 
under the microscope mimorous pores which traverse the 
interior. The most prominent qualify of caoutchouc is 
its elasticity, which, however, considerably decreast's 
at an Increasing temperature. If caoutchouc in a 
stretched state is expo.sed to a very low temperature, it 
remains so for a long time, but on moderately heating it 
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again becomes elastic. Chemical agents s(«rccly attack 
it. Concentrated snl])hnric acid when allowed to act 
for a long time* produces slight carbonization. Con¬ 
centrated nitric acid attacks (^aontchono and decomposes 
it after some time. Caustic alkalies do not perceptibly 
affect it cithei' in the cold or on heating. Bj- the action 
of ammonia a peculiar emulsive mass is foi’uicd, but by 
cva])oniting tlu; ammonia with the assistance of heat, 
pure caoutehonc remains bcliind. On heating to 248“ 
F. caoutchouc la'comes fluid and remains somewhat 
sticky after cooling. If subjected to diy distillation, 
it yi(!lds, besidre gaseous prodiuds, oil of caoukhouc, 
which is an excellent solvent for caoutchouc. 

'Powards solvents (aoutchouc exhibits a very ])eculiar 
behavior. Most of the solvents penetrate it moi'c or 
less com[>lctcly ami cause a swelling up of the mass. 
In many cas<« a portion of the (aoutchouc is thereby 
dissolved, but is tenaciously retained by the swelled, un- 
disaolvcil portion. Hence, for complete solution a large 
(juantity of solvent is required. If solution is effected 
with the assistance of heat, the caoutchouc is frequently 
decomposed. On evaporating such a solution a mass 
remains behind which no longer posst'sses in every re¬ 
spect the properties of caoukhouc, it lieing esixicially 
distinginshed by a decreased capacity of drying. By 
the use of mixtures of different solvents, solutions are, 
however, obtained whi(h contain tbe caoutchouc in an 
unchanged state and leave it on drying in a thin layer. 

In dissolving caoutchouc ])articular attention must be 
])aid to its content of water; th(U containing water never 
dwnolving completely. Hence it must previously be care¬ 
fully dried, which is best effected by exposing it in a 
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comminuted state to a temperature of from 158° to 
176° F. until the weifiht no longer decreases. 

In water caoutchouc is insoluble; absolute alcohol pene¬ 
trates it without dissolving it, while ether dissolves 1 jier 
cent, of it, whereby the uon-di,s.solved portion swells 
up very inudi. It is not dissolved by drying oils. 
Non-drying oils di.s.solve considerable (piantities of it 
with the assi.stance of heat, the qualities of the caout¬ 
chouc, however, thereby .sutferiug injury. 1‘ctrolmm, 
oils of rosemary and larcndrr dissolve a small quantity; 
after evaporation there remains Ixihind a smeary residue, 
which finally becomes dry and brittle. 

Oil Iff enoutchouc is an excellent solvent, the caoutchouc 
retaining all its exivlhmt qualitie.s. Oil of turpentinr, 
which contains 6 to 5 jicr cent, of sulphur, is also a good 
solvent, as well as chloroform, beiiMl, and carbon 
disulphide. 

A mixture of 100 parts of carbon dhulphidc, and 6 
to 8 parts absolute, alcohol gives a solvent which, after 
evaporation, leaves the caoutchouc in an unchanged 
state. 

Sand, particles of bark, leaves, ete., are found as im¬ 
purities of caoutchouc, these substaiKics being mixed 
with it in the first treatment of the raw material. A 
too large content of water, which may also lie considered 
a mechanical admixture, must, however, be especially 
guaided against. • 

Outta-percha is also the concrete eSfudation of a plant, 
Jnosandra guita, which belongs to the family of the Sapo- 
taceiB. It is a stately tree, 40 to 60 feet high, with few 
branches, with evergreen oblong or obovate, entire. 
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glossy, and underneath brownish-yellow, scaly leaves, 
and small, white flowers aggregated in little clusters near 
the top of the branches. It is common in the jungles of 
the Malay peninsula and of the Malayan Archipelago.* 

Gutta-percha is grayish or yellow, frequently with 
red-brown streaks from fragments of bark and other 
im[)urities. It is hard and rather leathery or horny, in 
thin pieces somewhat fle.xible, and is readily cut with a 
knife. In water of about 158° F. it becomes soft and 
plastic. At 212° F. it bc'comes thickly-fluid and at 
248° F. thinly-fluid. When .subjected to dry distilla¬ 
tion it yields a volatile oil, which may l)c used as a sol¬ 
vent for gutta-])ercha. Ky exposing gutta-percha in the 
air to thca(4ion of light and moisture, it bec(jmos friable 
and brittle, and is nonvertcxl into a resin-like substance. 

Gntta-iicrcba is purified cither with carlHin disidphide 
or chloroform. The mass, previously .softened in warm 
water, is pulled to pieces w'ith the fingei-s, aud after 
hU|x>rficial drying dissolved in one of the above- 
mentioned solvents. The .solution is then mixed with 
strong alcohol, which absorbs the resinous constituents 
of the raw material and .separates the pure gutta-percha 
solution. After sej)arating the two layers of fluid and 
eva[)orating the solution, the gutta-percha remains 
behind in a nearly white state. 

Towards chemical agents gutta-percha is quite indiffer¬ 
ent. Caustic alkalies produec no effect, nor do dilute 
acids or salt solutions. In concentrated sulphuric acid 
it swells up, and on heating gradually carbonizes. It 
is readily attacked by concentrated nitric acid, various 
products of oxidation being thereby formed. 

Gutta-percha is almost entirely dissolved in chloro- 
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form and carlion disulphide, and, with the assistance of 
heat, also in benzine, oil of turpentine, petroleum, and 
eoal-tar oil; absolute alcohol dissolvee but little of it 
with the assistance of heat, while ether dissolves some¬ 
what more, ft is readily soluble in oil of caoutchouc 
and its oivn pyrogenous oil. 

As regards the im])urities of gutta-])ereha, what has 
been said about caoutchouc ajiplics to it. 

4. Solreiiin. 

Of the solvents important for the manufacture of lac- 
(juers and varnishes, the fat oils have already been dis- 
eusse'd, and the behavior of resins towards solvents has 
also been given, lienee, it remains only to mention the 
other solvents which, besides fat oils, are employeil. All 
these solvents ladong to the volatile bixlics, the following 
being used: Wood-up!rit, npirit of wine, ether, acdone, 
benzol, ehlorofonn, carbon disidphidc, ligid coal oil, oil of 
tnrpcniine. 

It must be remembered that all these fluids are in¬ 
flammable, and when mixinl in a vaporous state with air 
they form reailily explosive mixtures. Hence, in using 
them great care has to be exerdsed. 

Wood-iipirit or methyl alcohol is a product of the des¬ 
tructive distillation of wood, forming about 1 per cent, 
of the aqueous distillate. • 

Cnide tBood-spirit contains, besidetfa number of other 
well-characterized organic combinations, a considerable 
quantity of a tar-like body, which imparts to it a deep 
brown color and a disagreeable empyreumatic odor. It 
is difficult to free entirely the wood-spirit from these 
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tar-like admixtures, and for this reason the purified 
product is comparatively expensive. 

Pure woud-spimt is a colorless mobile liquid, possess¬ 
ing a ])ure spirituous smell, and resembles ordinary 
spirits of wine—ethyl alcohol. Its S|)ceific gravity at 
5!»° F. is 0.7894, and it boils at 151° F. It is miscible 
in every proportion with water. Wood-spirit entirely 
fr«‘ from water is seldom demanded in commerce, the 
absolutely pure j)roduct containing mostly 99 per cent, 
of methyl alcohol ; this corresponds to a sirecifio srravitv 
of 0.800 at 59° !<’. 

For the manufacture of lacrpicrs, perfectly jmre wood- 
spirit is not required ; it must, however, be free from 
the tar-like admixtures. A small content of acetone 
and of bodies of a similar c(nn])osition ratlier increa.ses 
the solvent power. 

Tar-like admixtures are readily recognized by the 
characteristic odor. Awlone ami bodies similar to it 
are detected by the odors peculiar to these fluids, lefti 
behind after cva[)orating the wo(Hl-spirit. For the 
purpose of testing, moisten a linen rag with the wotnl- 
spirit, allow it to evaporate at the ordinary temperature 
of a room, and test with the nose. 

Spirits of wine or ethyl (ilcoho! is obtained by the 
vinous fermentation of sugar, and is found in a diluted 
state in all spirituous liquors, such as beer, wine, or 
whiskey. Perfectly pure ethyl alcohol is a colorless, 
mobile fluid, almost odorless; it boils at about 174° F., 
and when it is cooled down to—148° F. it becomes 
viscid, but does not solidify. It should be perfectly 
volatile and not change sensitive litmus pajter. By 
storing in new barrels it frequently acquires a yellowish 
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to yellow-brownisli color. That this coloration is only 
doe to tlio extractive substances of the wood is readily 
rcKiognizcd by the alcohol becoming darker on the addi¬ 
tion of a few drops of lyc. By allowing the alcohol to 
evaporate n]K)h the hand no odor of fusil oil should be 
detected. This test may also be made by moistening 
a clean linen lag. Or add to 2.5 to .‘iO cubic centimeters 
of the alcohol to be tested 8 to 10 droj)S of potash lye, 
and allow the mixture to evaporate in a small dish 
until only a small residue remains. By the same test 
heel-root aleohol is recognized by its peculiar odor, or by 
the rosc-color coloration produced on mixing it with J 
part by volume of pure concentrated sulphuric acid. 

SpiriU of iciiie is the stronger alcohol that is generally 
found in commerce, and contains about 
90 per cent, of alcohol and 10 j)cr cent, 
of water. 

IMiJicd npiritH are spirits rendered 
sti’onger and purer by redistillation. 

Cohi/iie npiril is the highest grade of 
alcohol, having been so purified as to be 
devoid of all color and odor. 

In commerce it is customary to desig¬ 
nate the quantity of pure alcohol con¬ 
tained in a fluid by jmt cent, or degrees. 
The percentage is generally guaranteed 
by the manufacturer, but can be readily 
ascertained by meaiw of an instrument 
called an alcoholometer or hydrometer. 
Fig. 9 shows the Tralles alcoholometer. 
The number on the scale to which the instrument sinks 
into the fluid indicates at once how many per cent, of 
pure alcohol it contains. 
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Ether, ethyl oxide, diethyl ether, sometimes wrongfully, 
in commerce, called sulpliuric ether, is obtained by heat¬ 
ing a mixture of strong alcohol and concentrated snl- 
])hurio acid to 284° F. 

Pure ether is a very mobile liquid, possessing a char¬ 
acteristic penetrating odor and burning taste. It boils 
at 94“ F., and at 59° F. has a s])e<!ific gravity of 0.728. 
It is .somewhat soluble in water, 12 parts of the latter 
at a niedinm tenn)eratnre dissolving about 1 part of it. 
It mixes with alcohol in all proportions. It is highly 
inflammable, burning with a luminous flame. Jt.s va]X)r, 
which is 2..557 times heavier than water, and which can 
be ])oured from vessel to vessel, forms with air an explo¬ 
sive mixture. 

Ether should not change sensitive litmus paper, and 
should eva]K)ratc without rcs'due at the ordinary tem¬ 
perature of a room. The solution of ])ure ether in 
water is clear; if it opalizes, it may be due to a content 
of heavy oil of wine. On evaporating suih ether upon 
linen or three or four thicknes.ses of blotting-[)aper, an 
odor remains for some time. A content of M’atiT in 
ether is established by shaking it with dust-dry car¬ 
bonate of potash. In the j)rcsenee of any considerable 
quantity of water the carbonate of i)otash becomes moist 
and adheres to the sides of the ves.sel. Pulverized 
tannin is still more suitable for this purjwse, it running 
together on the bottom of thp vessel to a syrupy fluid. 
For the detection of alcohol, shake equal parts by volume 
of the ether to be tested and of water in a graduated 
cylinder, and allow the mixture to repose. The fluid 
then separates into two layers, of w'hich the lower aque¬ 
ous one will be the greater the more alcohol is contained 
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in the ether. The above-mentioned tests suffice for all 
practical puqwses. 

Acetone is found in tlie aqueous ])i 3 )(iuct.s of the de¬ 
structive distillation of wood. It is obtained in a pure 
state by the distillation of a mixture of calcium acetate 
and quicklime. It forms a clear, colorless, mobile 
fluid, boiling at F., and having a jdcasant odor. 
The specific gravity of the commercial article varies 
between 0.792 and 0.800 at 1.5° F. It is inflammable 
and burns with a bright flame. It is miscible in every 
])roportiou with water, spirits of wine, ether, and chloro¬ 
form. It is an excellent solvent for fats, resins, etc., 
but its general use is prevent('d by its rather high price. 

To detect the presence of wat('i' in acetone shake the 
samjde with dry calcium chloride, which, if the acetone 
be free from water, sho'uld not deliquesce. A slight 
opalescence of a mixture of water and acetone indicates 
a content of empyreumatic substances. 

Benzol—Vnro benzol by itself is not used in the 
manufiu^ture of lacquers, but it has been so often men¬ 
tioned in describing the pro])erties of and tests for resins, 
that for the j)urposc of testing these substances it seems 
advisable to give a short description of its properties. 

Benzol is obtained from the light coal-tar oils. In 
a pure state it is colorless, of considerable refractive 
power, mobile, of a pe<'uliar, not disagreeable odor, 
boils at 176° to 212° F. (tnd burns with a bright flame, 
depositing much soot. Its si)ecifie<^ravity at 59° F. is 
0.8841. It is only slightly soluble in water, but the 
water shaken with it possesses the peculiar, sweetish, 
benzol odor. At 23° F. benzol congeals to a crystalline 
mass, and can in this manner be readily freed from 
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adhering foreign b 3 ’drocarbons. It is an excellent sol¬ 
vent for fats, oils, resins, and eaoutchoue, but on account 
of its bigb price .cannot be advantageously used in the 
manufacture of laetjners. 

Chlorofonn .—Fov the preparation of lae(piers the 
ordinary coinmereial artidc may be employed. It is a 
clear, mobile, colorless flui<l, which does not change 
litmus pa])cr. It has a jicciiliar, sweetish, other-like 
odor and taste. Its spec.'ifie gravity varies between 
1.492 and 1.490. It boils between IFF' and 145° F. 
In water chloroform dis.solves but .slightly, but it im¬ 
parts to it its peculiar odor and taste, it is miscible in 
every projmrtion with spirits of wine and ether; on 
mixing with the latter, heating takes |>lace. On mixing 
chloroform with caustic potash lye and very moderately 
heating, it is eomi)ietely decoin|)osed, an odor of hydrate 
of chloral becoming percc])tible, and potassium diloride 
and potassium formate being at the same time formed. 

In working with fluids containing <'hhii'oform, great 
care should be exercised. Used externally, chloroform 
in consequence of its volatility jn-oduees a strong sensa¬ 
tion of cold, and, by continued strong rubbing, burning 
and reddening of the skin. Inhaling vapors of chloro¬ 
form for some time causes unconsciousness, which under 
all conditions has disagreeable conse<juenccs, and may 
even prove fatal. 

When chloroform is shaken in a iterfectly clean, 
gla.s.s-stoppcred vial with an equal bulk of sulphuric 
acid, no color should be imparted to either liquid after 
remaining in contact for 24 hours. Should a coloration 
appear the chloroform is not pure. If 5 cubic centimeters 
of purified chloroform be thoroughly agitated with 10 
6 
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cubic centimeters of distilled water, the latter when 
separated should not affect blue litmus paper (absence of 
acids), nor test-solution of nitrate of„8ilvor (chloride), 
nor test-solution of iodide of potassium (free chlorine). 

Carbon dimlpldde is obtained by piissing sulphur 
vapor over red-hot charcoal. Pure carbon disulphide 
is a tran.sparent, colorless liquid of great refractive and 
dispersive power, of a pure, ethereal, chloroform-like 
odor, and a cooling, aromatic taste. The smell of the 
ordinary article is offensive. Carbon disulphide burns 
with a blue flame, forming carbon dioxide and sulphur 
dioxide. It becomes explosive when its vapor is mixed 
with air. Its specific gravity varies between 1.268 and 
1.270 at 59° F. It boils under ordinary atmospheric 
pressure at 115° F. The vapor of carbon disulphide is 
highly inflammable, it igniting on contact with a glow¬ 
ing substance (for instance a cigar), and hence the great¬ 
est care should be used in handling it. 

Carbon disulphide suffers parting decomposition by 
light, and is, therefore, best kept in a dark room. Only 
traces of it are soluble in water, but it imparts to the 
latter its jieculiar odor and taste. It is also only par¬ 
tially soluble in dilute spirits of wine, but is miscible 
in every proportion with 90 per cent, spirits of wine, 
ether, essential and fat oils. 

Carbon disulphide is an excellent solvent for a lai^ 
number of substances, especially for resins, balsams, 
caoutchouc, gutta-percha, paraffin, awl wax. 

For the purpose of testing carbon disulphide the fol¬ 
lowing directions will be sufficient. On evaporating it 
leaves behind some sulphur, which is due to the sponta¬ 
neous decomposition of the fluid. On shaking with 
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water the latter should uot change blue litmus paper. 
On shaking with a solution of acetate of lead the mix¬ 
ture should not turn black or brown. 

Jjighl coal oil .—Of the readily \mlatile prodnct.s ob¬ 
tained in the distillation of coal tar, the jmrtions |)assing 
over up to 230° F., which contain the greatest quantity 
of benzol and are used l()r its preparation, are first 
caught. What ])asses over l)etween 230° and 248° F. is 
brought into, market as the so-called light oil. The 
specific gravity of this product varies betwetm 0.905 
and 0.910. It may be used without further treatment 
for dis,solving resins, etc., but a product especially suit¬ 
able for the manufacture of lacquer is obtained by treat¬ 
ing the light oil succe.sbivcly with potassium ehromate, 
])yrolusite, and sulphuric acijfl. The specific gravity of 
the oil thus obtained is 0.880 ; it is clear as water and 
should not turn yellow. The first volatile pnaluets 
obtained in the fractional distillation of crude })etroleura 
vry much reseuible light oil in their exterior properties. 
The following table by Tluerner shows their sj)ecific 
gravities, boiling-points, and uses:— 

JJutne. Sjtecidc (.Iravity. lloiliiig-point. Use. 

(’ymugeiie . . — from 32® F. on. For the prepa¬ 

ration of ice. 

Rhigolene . . 0.625 122® F. 

Naphtha or po- 

troleum-ether 0.670 to 0.675 ^ 122® to 140® F. Extracting 

agent. 

Benzine . . . 0,680 to 0.700 140® to 176® F. do. 

.Artificial oil of 

turpentine . 0.740 to 0.745 Cleansing oil. 

These products are lees suitable for the manufacture 
of lacquer than the light coal oil. If their use is pre- 
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scribed in any of tbe receipts given later on, it is advis¬ 
able to substitute a corresj)onding (|uantity of light oil 
for them. • 

There is also found in connncree a benzine prepared 
from brown coal, which, however, cannot be recom¬ 
mended. It has an odor reminding one of radishes and 
onions. 

Oil of lnrj>evtii}(‘ is obtained by distilling the oleo- 
rcsinons exudation of various species of I’lmiH, In the 
maniitiictiire of varnishes oidy the [inrified, entirely 
colorle.ss jirodnct sliould be emjdoyed. Such oil of tnr- 
p(‘ntinc can only be ])re]iai'ed by repeated distillation of 
the crude product with steam, and the addition of a 
small (piantity of quicklime. 

Purified oil of tui'])entine is a lim])id, mobile, clear, and 
colorless fluid of a ])eeuliar, p(‘iietrating odor and a 
specific gravity of 0.8(!G to 0.8!)(t. It boils between 
and 315" F. 'When cooled to —1(5.5" F. it sepa¬ 
rates a delicate, vbile, crystalline body. Oil of turjxai- 
tinc consists s(]Iely of carbon and hydrogen, Py the 
action of air and light it becomes yellowish to brownish 
and separates a brownish body ; in this state it also con¬ 
tains oxygon. Such ])artially resinified oil can only be 
restored by repeated di.stillation with steam over quick¬ 
lime. 

The following determinations suffice for testing oil of 
turpentine. Blue litmus pajKT .should not be reddened 
by it. The oil should dis.solve in Iffto 12 parts of 90 
jier cent, alcohol. If a perfectly clear solution is not 
obtained, it is an indication of adulteration with benzine. 
A drop of the oil evaporated upon a glass plate at the 
heat of tbe water bath should not leave a residue. By 
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shaking oil of turpentine with eijual parts by volume of 
water of amnionia, tlie mixture on being allowed to 
repose sliouhl separate into two clear, colorless layers. 

Oil of tnrjx'ntine should be kept in wejl-elosed vessels, 
and, if possible, in a dark room. 

5. ('(>loriiu/-iii(iltfrs. 

liesins or gum-resins arc ehielly used for the prepara- 
tiou of c()lored lacipicrs. Jn some («ses an article 
paintt'd with a color mixed with varnish is coated with 
a colorless hicfjuer, but in comparatively few case.s are 
lac(|uers rubbed with earth colors. ]'\)r oil i)aints 
mineral colors are used. 

The following resins, gutn-resins, and similar .sub¬ 
stances arc chi('lly used ; Dnu/iiii’n blood, funnerie, 8071- 
d('r8-wnod, </ii7nbof/e., (dihoIIo, 8(tfroii, (p'liin-lac, indigo. 

Dmgon’n blood. —There are several distinct and wcll- 
il 'fined varieties of resin known under the name of 
dragon’s blood. Each variety is probably derived from 
a different genus, but there is probably no difference in 
rosins derived from diflcrenf s|)eeies of the same genus. 

An Eiist Indian resin is at the |)resent day the most 
common (jommereial rc.sin of dragon’s blood. It is 
procured from the fruits of a rotang palm, (hbimiis 
Dram, Willd. 'riic resin which exudc.s on the fruits is 
separated by beating these iit a sac, and then-sifting out 
the fruit .seiles and other refuse. The resin is next 
softened by exposure to the sun, or warming in a vessel 
plunged in hot water, and then mouldixl into sticks or 
balls, which are wrapped in a piece of palm leaf. An 
inferior kind is obtained by boiling the pounded fruits. 
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Two kinds are exported, “reed” and “lump,” of which 
the former is the finer. 

Dragon’s blood is of a dark red-broWn color on the 
surface, of a brighter red, glossy, and somewliat porous 
internally, ti'ansparent in very thin splinters, and breaks 
with a resinous but irregidar fracture, caused by the 
fruit scales and other impurities which are always 
present—in largest jjroportion usually in lump dragon’s 
blood. Its si)ecific gravity is 1.196. The pure resin, 
the quantity of which in the commercial article varies 
lietwccn 60 and 90 jiercent., is reatlily soluble in alcohol, 
benzol, cliloroform, acetic acid, ami petroleum, but almost 
insoluble in ether and oil of tur|x'ntirip. 

As adulterations of dragon’s blood dammar and colo¬ 
phony may be mentioned, \vhi(h are generally add(‘d in 
preparing the resin for market. Both arc readily de¬ 
tected by treatment with (flier or oil of turpentine. In 
the poorer qualities the admixed foreign resins can fre¬ 
quently be r(x*ognized by the naked eye. 

Turmeric .—'This body is the rhizome of a-perennial 
plant indigenous to India and extensively cultivated 
throughout Southern Asia and in many islands of the 
Indian Ocean. Two principal varieties are known, 
Curmma Imga and V. rotunda. The two varieties are 
externally covered with a yellowish-gray, soft and 
friable corky layer, and break with a short and smooth 
fracture of a horny or resinous lustre. The interior is 
of a gamboge to brown-yellowish color^the centre usually 
of a deeper tint and sejiarated from the outer portion by 
a circular line. The nearly uniform color and glossy 
appearance of the interior are due to the scalding of the 
rhizomes previous to drying, whereby the starch has 



HAW MATERIALS. 


87 


been converted into a pasty mass. The quality of tur¬ 
meric is approximately judged by the brightness of the 
tint and the degree of lustre upon the fracture. 
Turmeric lias a jieculiar aromatic odor* and a warm, 
aromatic and bitterish taste. 

Curcunm louga, or long turmeric, is 1 to 2 inches long, 
j to J inch thick, straight or curved, mostly simple, 
nearly cylindrical and somewhat annulated by the leaf 
scars. Curcuma rotunda, or round turmeric, attain.s a 
length of 1J to 2 inches with a diameter of 1 inch or 
more; it varies iu shape between globular, oblong, and 
jiyriform, has annular marks from the scars of tlic Icaf- 
shoaths, and is beset with root soul’s and a few fibres or 
their remnants. 

'Phe rhizomes contain a yellow coloring-matter 
wliioli is readily solublc^iu spirits of wine, light coal oil, 
and ether, but insoluble in water. 

Alkaline lye dissolves the eoloring-iiiafter with a red¬ 
dish-brown color; by adding an acid, the coloring-matter 
is again separated from the solution. 

Commercial turmeric powder is frequently adultcrateil 
with pea-meal, which can be detected only by a micro¬ 
scopical examination. 

The coloring-matter of turmeric is not constant, it 
being bleached by the sun, and hence its use becomes 
more and more limited. 

The principal commercial varieties of turmeric are 
Chinese, Bengal, Madras, Java, and Cochin turmeric, 
the Chinese being considered the best. 

Savders-wood.—Lignum mntali rubrum, or red sanders- 
wood, is sometimes confounded with sandalwood. It is 
the wood of Pteroearpm santalinm, indigenous to the 
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raountaiiioiis portions of tlie East Indies. The wood is 
hard and lieavy ; the interior is of a hlood-rcd color and 
the exterior more hrown-red or hi’ownisG. Sanders-wood 
is brought into,thc niarhet in largo logs and sometimes 
in fine chips and in a coarsely or very finely powdered 
state. Tlu^ [)owdc'r is frequently adulterated with red 
chalk, which may 1)0 determined as follows : Triturate 
about 2 grammes of the ])owder with, at the utmost, 10 
drops of water, so that an intimate mi.Nture is formed, 
and shake with eliloroform. After rejmsing for some 
time the wood will be found floating upon the chloro¬ 
form, w'hile the mineral admixtures liave settled on the 
bottom. The taste of the i)owder should also be tested. 
It should not be bitter, nor sweetish, or astringent. On 
incinerating the powder, at, the utmost I.o per cent, of 
ash shoidd remain behind. 

Sanders-wood yields Huids of ilifi'erent colors according 
to the solvent with which it is treatt'd. Weak alkaline 
lyes give a re<l-violet solution, spirits of wine a bright 
red, ether a yellow', and water one of a scarcely percep¬ 
tible yellow-ral color. ]}y diluting the idooholic solu¬ 
tion with water it l)ecoraes yellowish, and by heating the 
alkaline solution it aeejuires a brown color. 

GamJjoye .—This is a gum-resin obtained from Gar- 
e.'mia llanburil, Hooker, a medium-sized tree indige¬ 
nous to Siam, Cambodia, and Cochin China. It is ol)- 
tained by making incisions in the bark of the tree, the 
resin being collected in the joint of a bamboo, occasion¬ 
ally also in other vessels, whore it is allowed to harden. 
The resin hardened in bamboo joints comes into com¬ 
merce in cylindrical sticks, 6 to 8 inches long and 1 to 
2 inches in diameter, called ‘ipijxis.” The resin col- 
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lectcd in otber vessels is broken iij) in small pieces. 
Tbe surface of the “])ipe8” is striated longitudinally 
from imi)ressions of tbe bamboo, and (x^ciisioually 
contains some splinters of it. Gamboge breaks easily 
with a flattish, coiatboidal, smooth fracture, of a deep 
orange-red tint, and of a waxy somewhat resinous lustre; 
thin splinters are slightly translucent. It yields a bright 
yellow powder, and on being triturated with water a 
uniform bright yellow emidsion is readily obtained. 
The content of resin varies betwr'cn 80 and 87 ))ci' cent.; 
the content of mu<!ous substance i)etweeu 10 and 12 per 
wnt.; tins rest is moisture. Gamboge is inodorous, but 
the dust is sternutatory, and has a disagreeable a(!rid taste. 
Inferior qualities of jjipe gamboge are of a bi'own or 
gray tint, harder, of a dull eartliy or iriegular fracture, 
and Ic'ss inclined to produce a uniform emidsion. 

Gandroge is sometimes adulterated with rice flour, 
sand, and ground bark. Such sojihistications are recog- 
m/ed by treating the resin reduced to a fine powder with 
fit) per cent, spirits of wine. 

Awiotto .—This coloring-matter is obtained from the 
seeds of Bixa OrcJ/iina, Jjinn., a medium-sized tree in¬ 
digenous to tropical America. The seeds are soaked or 
allowed to ferment in water, rubbed between the hands 
and upon a sieve, crushed and finally com))letely mashed, 
and again washed with water. The coloring-matter 
subsides and is formed into cakes. 

According to the manner of packing, there are distin¬ 
guished :— 

AVrsi Indian annotto; thin, quite dry cakes of a 
disagreeable odor. 
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iiiountainoiis portions of the East In<li(‘g. The wood is 
hard and heavy ; the interior is of a blood-rod color and 
the exterior more brown-rod or browni.sli. Sanders-wood 
is brought into,tlic market in large logs and sometimes 
in fine chi(>s and in a coarsely or very finely powdertd 
state. The powder is freqiientl)' adulterated with red 
chalk, which may be determined as follows : Triturate 
about 2 grammes of the powder with, at the utmost, 10 
drops of water, so that an intimate mixture i.s formed, 
and shake with chloroform. After r(‘]>osing for some 
time the wood will be I’onnd floating upon the chloro¬ 
form, while the mineral admixtilres hav(‘ settled on the 
bottom. Tlie taste of the powder should also be tested. 
It should not be bitter, nor sweetish, or astringent. On 
incinerating the powder, a/, the utmost 1.5 per cent, of 
ash should remain behind. 

Sanders-wood yields fluids of (lifl’erent (xtlors according 
to the solvent with uhidi it is treated. Weak alkaline 
lyes give a red-violet solution, spirits of wine a bright 
red, ether a yellow, and water one of a scarcely percep¬ 
tible yellow-red color. By diluting the alcoholic solu¬ 
tion with water it becomes yellowish, and by heating the 
alkaline solution it acquires a brown color. 

Gamljoyc .—This is a gum-resin obtained from (lar- 
cinia Hanburii, Hooker, a medium-sized tree indige¬ 
nous to Siam, (.!ambodia, and Cochin China. It is ob¬ 
tained by making incisions in the bark of the tree, the 
resin being eolleeted in the joint of a bamboo, occasion¬ 
ally also in other vessels, where it is allowed to harden. 
The resin hardened in bamboo joints comes into com¬ 
merce in cylindrical sticks, 6 to 8 inches long and 1 to 
2 inches in diameter, called ‘kpipes.” The resin col- 
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lected in otbcr vessels is broken up in small pieces. 
Tbe surface of tlie “|iipes” is striated longitudinally 
from impressions of tbe bamboo, and occasionally 
contains .some sjdinters of it. tJamboge breaks easily 
with a flattisb, concboidal, smooth fracture, of a deep 
orange-red tint, and of a waxy somewhat resinous lustre; 
thin sidinters are .slightly translueent. It yields a bright 
yellow jjowder, and on being triturated with water a 
uniform bright yellow emulsion is readily obtained. 
I’he content of resin X'aries between .SO and 87 i)er cent.; 
the content of muwius siikstaiux- befwcen 10 and 12 ])er 
cent.; the I'cst is moisture. (Jamboge is inodorous, but 
the dust is stc'ruutatory, and has a disagreeable acrid taste. 
Inferior (jualili<'s of pipe gandjoge are of a brown or 
gray tint, harder, of a dull earthy or iri'cgular fnuaure, 
and le.ss inclined to ])roduee a uniform emidsion. 

fiandiogc is sometimes adulterated with rice flour, 
sand, and ground bark. Such sophistications an; reeog- 
.li/ed by treating the resin reduced to a line jwwder with 
00 per cent, spirits of wine. 

Amiotto .—This coloring-matter is obtained from the 
seeds of Bixa OreJkma, Linn., a medium-si/ed tree in¬ 
digenous to tropical America. The seeds are soaked or 
allowed to ferment in water, rublred between the hands 
and upon a sieve, crushed and finally completely mashed, 
and again washed with water. The coloring-matter 
subsides and is formed into cakes. 

According to the manner of packing, there are distin¬ 
guished :— 

Ead Indian annotto; thin, quite dry cakes of a 
disagreeable odor. 
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Cayenne annotto; moist cakes of a still more disa¬ 
greeable odor; they are envcloi>ed in bast. 

Brazil annotto occurs in reed mats'lined with palm 
leaves. , 

Slick annotto; dry, cylindrical ma.sses. 

Annotto forms a more or less soft, |)asty ma.ss of a 
blood-red color, becoming harder and red-brown on 
e.vposure. It has a [rccnliar odor and a disagreeable, 
saline, and bitter taste. To keep it moist it is moist- 
emH:! with iii'ine, and hence its disagreeable odor and 
the delicate white coating of ammoniacal combinations 
frequently found upon it. Annotto is nearly insoluble 
in wah'i', but eoloi's it yellow, and dissolves almost com- 
j)letely in alcohol, ether, fixed oils, and alkalies, with an 
orange-red or dark-reil <x)l 4 .)r. When tnxited with con¬ 
centrated snl[)hnric acid it becomes first dark blue, then 
green, and finally violet. 

Adidterai.ioim of annotto with ochre, brick-dnst, sand, 
gypsum, and the like arc discovered by their insolubility 
in hot alcohol. One of the most disgusting impnritie.s 
is the moistening with urine. Such an annotto on being 
heated with soda solution gives a jierceptible ammoniacal 
odor. 

Saffron consists of the stigma of the saffron plant, 
Crocus salirm, Linn., which is indigenous to Oriental 
countries and has been cultivated from an early period. 
Each stigma is 1 to 1J ftiches lon^ flattish tubular, 
almost filiform liclow, gradually enlarged above, slit on 
the inner side, and with several roundish teeth on the 
edge. Dried saffron is flexible and tough, of a brownish- 
red or orange-brown color, somewhat unctuous to the 
touch, of a peculiar aromatic odur, and a bitter, aromatic. 
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and warm taste. It retains about 12| per cent, of 
moisture, and, after this is cxjiellcd, becomes friable and 
more readily pulvtrizable. When chewed it tinges the 
saliva deep orange-yellow. 

Cakcmjf'ron occurs seldom in commerce. In its loose 
condition it is sometimes called luii/ saffron. Several 
varieties are distinguished. Spanish saffron is usually 
collected with considerable portions of the styles, which 
are readily distinguished by their yellow color. French 
or Gaiinak saffron is mostly of a better quality. The 
exccdlcnt saffron collecttcsl in eastern Pennsylvania is 
known here as American safrm —a term which in 
other ])arts of the United States is used to designate the 
florets of (Miihamus (inelorius. 

Saffron is subjected to nunuyous adulterations. The 
ap|)earanco of an inferior quality is sometimes imjiroved 
by oil or by glycerin; it then leaves a greasy stain on being 
slightly pressed between pa|)er. Partially exhausted 
Si’ff.'on, which is frequently mixed witli good saffron, is 
recoguizc'd by the lighter and more uniform color of the 
stigmas. The tubular florets of Carthamus are readily 
distinguished by their five-toothed corolla and the pro¬ 
jecting anthers with style. Fibres of dried and smoked 
beef have also been known to occur as adulterations, 
nnd in fact of late years the sophistications have been 
made with such ingenuity that it requires tedious tests 
with the assistance of all jxxssible technical agents to 
establish their presence. As at the present time other 
coloring substances are known which form very good, 
but decidedly cheaper, substitutes for saffron, the latter 
is now but little used in the preparation of lacquers. 

Stick-lac has been raentif ned under shellac. The color- 
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iiig-tuiittcr of lac is soluble in water, and forms with 
metallic oxides insoluble lacrjiiers of different colors, ac- 
eordinfi; to the nature of the metal usf-d. 

Iiuli </<>.—This magnificent l)lue coloring-matter is ob¬ 
tained from the indigo plant, Anil hiJif/ofira, indigenous 
to tlic Indies, but also cultivated in other tropical 
countries. Dealers divide it into a large number of 
varieties, and it sliould always be bought in ])ieces, the 
powdered artichdieing frcspiently much adulterated. A 
good quality of indigo should show a mealy fracture, 
not solid and hard. When rubbed with a smooth 
article it should give a co])per-red lustrous streak. In 
the manufacture of lacquer indigo is of importance only 
as a body color, since the solution eliccted with sidphuric 
acid cannot be added to lac(|uers. 

/ad/f/o-ofU’Hu'at is obtained from indigo by the follow¬ 
ing process: Place in a porcelain or earthenware pot 1 
part of best indigo finely |>ulverized, 1 part each of 
fuming and of ordinary sulphuric acid. Stir consfantly 
to avoid too strong heating, tlum cover the. vessel and 
let it stand for 24 hours. When all the indigo is dis¬ 
solved, which may lie recognized by a drop taken from 
the pot and thrown into a glassftd of water, coloring 
the latter blue without forming a precipitate, pour the 
solution into water, dilute it with ten times its volume of 
water, filter, and precipitate the indigo-carmine with car¬ 
bonate of potasli or soda a»long as effervescence continues. 
Collect the precipitate upon a filter^f wool or felt and 
allow to drain off. Pure indigo-carmine is soluble in 
pure water, but not in water containing salt. 

To color varnish with indigo-carmine the latter is 
triturated with varnish upon the pounding-stone and 



sufficient varnish is gradually added to form a fluid 
mass, and this is stirred together with the rest of the 
vai'iiish. = 

With the exception of indigo, the ahove-nientioued 
coloring-matters are used in the luanufaeture of lacquers 
only on account of the solubility of the actual eoloriug- 
mattcr contained in tlieiu in alcoholic, ethereal, and oily 
liquids. As covering-colors, numerous mineral colors 
are also enqiloved. The finest (|ualities should, of 
course, be selected, and for alcoholic lacquers to be tri¬ 
turated with coveriug-i'olors, only the lightest coloring- 
matters should be tal«‘n ; the heavier mineral colors 
deposit too readily, and, after long standing, form a 
dense' sediment which eaiiiiot again be uniformly mixed 
with the fluid. 

Aniline (‘o/di'k .—In the use of tho.se colors great care 
should be exercised, since in the manufacture of lacquers 
substances generally occur which chemically afiect a 
number of aniline colors, whereby the tone of color is 
changed and e\'en entirely dcsti-oycd. Aniline colors 
are jirepan d on a large scale in special factories, particu¬ 
larly so in (Jermany. These colors are prodiued from 
coal-tar, and are obtained of all shades and tones. 
M'hen they are added to varnishes the resulting color is 
bright, beautiful, and sparkling, especially so when ap¬ 
plied to a metallic surlace. 'I'hese beautiful colors, 
however, are not stable, and,• therefore, it is better to 
employ lacquers and varnishes colored with organic 
bodies, such as the dye-woods, etc., when a colored 
durable vanush is required. 

A peculiar kind of lacquer which i.s prepared with 
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tlie assistance of aniline colors, the so-called resimfe 
cofora, will be described later on. 

The coloring of lacqiu;i-s and variushcs by means of 
colored, transpanmt, metallic combinations, may be 
eflected by combining in a suitable manner the respec¬ 
tive metallic o.xides with resinous substances, which are 
of an acid nature. Such colored lacquers will also be 
descrilied later on. 
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OXIDIZING AGENTS (DRIERS) FOR CONVERTING 
OIDS INTO SICCATIVE OR BOILED OILS. 

The pr()])ei'ty of’ dryiiicf oils to bwoiiic liaixl iiv a 
certain tiiiK^ vvlieii exposed in tliiii lai'ers fo the air, is 
inere.ased by certain inct.allic compounds to such a degree 
that they dry in a comparatively short time. The 
]>reparation of siccativi' or boiled oils entirely depcnd.s 
on a snitalde treatment of th<‘ drying oils with metallic 
compounds. 

'I'hc compounds of three nletals, viz., of lead, man¬ 
ganese, ami, to a limited extent, of zinc, are es]ieeially 
suited for this ])ni-]H)Se. 

('oMl’OUNDS OF DEAD. 1. LUhnyc .—This is the 
monoxide of lead, it is also called massicot, and, ao- 
<»rding to its lighter or darker color, silver or Ivhite 
litharge or gold or red litharge. It is formed by heat¬ 
ing lead in contact with air, a film being thereby formed 
upon the surface of the metal, which is renewed as fast 
as removed, and so on until all the lc.ad has been oxi¬ 
dized. On a large scale litharge is obtained as a by¬ 
product in extracting silver frgm argentiferous lead, and 
is freed from small particles of lead mechanically mixed 
with it by griiiding and wa.shing. 

Pure litharge is a yellow powder, sometimes of a 
lighter or darker color. It fuses at a strong red heat, 
and when cold solidifies into scaly, crystalline mas.scs. 
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2. Red had, red oxide, or minium. —Tlii.s is also an 
oxide of lead, and contains more oxygen tlian the com¬ 
mon monoxide. It is maimfaetnred by' oarefnlly heating 
litharge in contact with the air until it is brought nearly 
to its point of fusion, but without allowing the heat to 
rise to the melting-])oint of litharge. The monoxide 
contimios to absorb oxygen from the air, and is gradually' 
changed into a ])owdcr of a |)ocnliar red color, which is 
used as a paint, and also as a very dnrabh^ cement for 
glass and water conduits. 

d. Siiytir of lead or iteiiidc <f lead. —d'his is a crystal¬ 
lized salt, which is obtained by dissolving litharge in 
vinegar and evaporating the solution. The crystals 
have an intensely sweet taste, but a very di.sagreeable, 
metallic after-taste. 'J'hey are poi.sonons like all other 
eomponnds of lead, and \th(m exposed to the air become 
covered with a white effloreseein'c. On dissolving sugar 
of lead in water a portion may n'lnain undissolved, and 
the fluid will have a milky appearance. In sneh ease 
an insoluble acetate of lead has been formed, but it ran 
in a short time be entirely di.ssolved by adding a small 
quantity of vinegar to the fluid, and heating. 

l)imdmid<ii/ei of lead eom.j>mni<h .—Although com¬ 
pounds of lead produce siccatives which leave nothing 
to be desired as regards their drying (pialities, they pos¬ 
sess the disagreeable property of having an uncommonly 
strong tendency towards combining w'ith sidphur, the 
sulphide of lead thus formed being of ajrlack color. Small 
quantities of suljflmretted hydrogen, which is gene¬ 
rated in cesspools and manure heaps, arc always present 
.in the air of onr dwellings, even the human cuticle 
secreting small quantities of it. Therefore, siccative 
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oils prepared with a lead compound when exposed to 
the air will soon absorb sulphuretted hydrofien and 
acquire a darker color. This chaufje may be readily 
observed by the difference in apjrearanee of an object 
jiainted white and varnislu'd a few months ago from 
one freshly painted and varnished. While the latter 
will present a ])uro white color, the former will have 
acquired a yellow tone from the lead in the siccative oil 
having been jrartially converted into suijrhidc' of lead. 

But a still gn'ater disadvantage arises when a sicca¬ 
tive oil ])re])ared with lead is to be used with ditl'erent 
arti.sts’ colors; some of these coloi's, foi- instance, cad- 
iniiiin yellow, cinnabar, eh'., consisting of snlphur com¬ 
binations. Now, if by means of such a color siccative 
oil is brought into intimate contact with sulphur, a 
I'cciprocal action takes pla<'e in a short time between the 
lead in th<' siccative oil and the sidjrhur in the color, the 
residt being always the formation ol' black sulphide of 
li r.d, whereby the pigment loses its beauty and lustre, 
and in a short time assumes a simdiy appearance. 

An excellent sidtstitutc for the lead combinations, as 
far as the fabrication of lacquers and varnishes is con- 
eerne<l, has been found in the 

Compomidx of rmmfjdW'xr .— Manganese i.s a metal 
closely resembling iron in its properties. The most 
valuable ore of manganese i,s the peroxide or dioxid(', 
the mineralogieal name of wJiich is pyrolusite. It fur¬ 
nishes the raw material for preparing the compounds of 
manganese, or, should it be preferred not to use this 
body, the sulphate of protoxide of manganese can be 
bought in a pure state in the stores. It forms beautiful 
rose-colored crystals, soluble in water. 

7 
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To dissolve pyrolusite, heat it in a vessel of stoneware 
or glass together with hydrochloric, acid, whereby con¬ 
siderable quantities of chlorine arc disengaged. Where 
chlorine can be profitably employed, it may be recom¬ 
mended to work in tin’s manner, otherwise it is more, 
convenient to use the sulphate of the protoxide. 

Hydrate nj protoxide and protoxide of manganexe .— 
These comjmnnds are formed by adding caustic potash 
to a solution of manganese in watiT. The ^^'hitish-gray 
preciihtatc which is foiancd is (iollected upon a filter, 
washed eight or ten times with water, and dried. During 
this process air must, however, he excluded, as the jn’o- 
toxide eagerly absorbs oxygen from tiie ail', being thereby 
changed into sesquioxide, which may be recognized 
by the precipitate acquiring a brown color. For this 
reason the protoxide is less frequently used as such, but 
i.s generally liberated from a corajiouud only at the 
moment when it shall act upon the oil. How this is 
acconijilished will be explained later on. 

Hydrate of xempdoxide avd xonpiioxide of 7nanganese are 
formed by preparing the hydrate of the ])rotoxidc in the 
above-described manner; but the jireeipitatc is allowed to 
dry in the air, whereby it is changed into the hydrate of 
the sesquioxide by absorbing oxygen. The hydrate thus 
formed is freed from water by gently heating it, and thus 
the sesquioxide of manganese is obtained. The pure 
sesquioxide is a soft, dark-brown powder. 

Permam/onate of potasxhm is found' in commerce in 
beautiful dark-red crystals, forming, when dissolved, a 
deep purple, liquid. It readily evolves oxygen. 

Borate of manganese is the most important of the 
compounds of manganese used in the manufacture of 
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siccative oils. It may be obtained in commerce In a 
sufficient state of purity for this purpose, but it is so 
easily prepared tliat it is of advantage to the manufae- 
turer to jireparc it. Tlie process differs somewhat accord¬ 
ing to whether jiyrolusitc oi’ manganese sulphate is used. 

From pyrolusite it is obtained by dissolving the latter 
by boiling with hydrochloric acid. The solution is next 
ev!t])orated in a porcelain dish until it .seems to (Kintain 
but little acidity, when solution of soda in small por¬ 
tions is from time to time added to it. After the first 
jMirtious of the soda solution have been addeii the fluid 
cfrerve.si‘e.s, aud llie precipitate flii ined is immediately re¬ 
dissolved. This is continued as long a.s any free acid is 
])resent. Should tlie prcciiiitale not re-dissolve even if 
thoroughly stirred uj), add cuj'cfully a small quantity of 
tlie soda .solution. Thi.s addition of soda .solution is 
entirely discontinued when the precijiitate formed in a 
sample of the fluid is perfi'ctly white, wdiieh proves that 
ill ‘ fluid contain.s no more se.squioxide of iron. If the 
latter were present, the borate of manganese wotdd be 
colored brown. The fluid is then tlltered aud a hot 
■solution of borax added as long a.s a white precipitate is 
formed. This precipitate, consisting of pure borate of 
manganese, is filtered off and washed with hot water 
until a dro]) of the wash water leaves no perceptible 
residue when evaporated upon a watch crystal. The 
funnel containing the salt is then covered with filtering 
paper and the borate of manganese dried. 

From the snlphate of protoxide of manganese the 
borate is prepared as follow’s: Dissolve 1 lb. of the 
sulphate in 6 pints of distilled w ater, and filter the solu¬ 
tion if cloudy. Then test a few drops of the liquid 
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witl) caustic soda solution ; the prcei])itatc formed should 
be white. If it shows a f;reeuish, yellowish, or grayish 
hue, iron is probahly ])rcscnt, and it will he necessary to 
treat the entire^solution with caustic soda until a white 
precipitate falls, and then to fltcr it again. Then add a 
boiling saturated solution of |uire bora.\ until no more 
precipitate falls, ('oiled the prcc,i))itate njion a tiltcr 
and wash with hot distilled watei' until the wash waters 
show no turbidity, when a solution of barium chloride 
and a few di'ops of dilute hydrochloric acid are added 
to the last portion comiiig through the jiajier. The 
borate of manganese is then dried in a warm place and 
Hnally in the water-bath. 

(h-ide of zinc is als<j used fir the fabrication of sicca¬ 
tive oils. It is obtained by the combustion of zinc in 
contact with the air, and forms a bi'illiant white powder. 
The zinc-white jircpared in zinc works is a very 
pure oxide of zinc, and may be used without further 
]irepa ration. 

The quantities of the vai'ions oxidizing agents neces¬ 
sary fir the jiroduction of a good siccative oil 
depend on the nature of these agents, and also on the 
reqiured drying capacity of the oil. (ienerally speak¬ 
ing, less is required of the mangaue.se ]ircparations than 
of the lead compounds, the former acting more ener¬ 
getically. To obtain by boiling for three hours a sicca¬ 
tive oil which will dry in ,‘!(J hours, there will, as a 
rule, be required of niangane.se jirepSratious, 1 to 
per cent.; of lead jirejiarations, .S to 5 per cent. 

These quantities must, of course, be inereased if a 
more rapidly drying oil is reciuircd. Thus, for instance, 
with boiling for 6 to 8 hours, therc will be required 
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of manganese preparations, 2 to 3 per cent.; of lead 
])rpj)arations, 5 to 8 per cent. A further increase in 
tlicsc quantities cinnot be reeoninieiKled, because it would 
cause a partial saponification of the oil. 

Feri'om oi- copjicndi, is freqiic'iitl)' added as a 

drier. It is (bund iu eoiuiuerce in pale-green crystals, 
which rapidly oxidize iu the air. The crystals eoutaiu 
!) molecules of water of ery.stallization, and hence must 
be dried before use. 

Patent (trier .—Dried zinc suljiliate, 7.J })arts by 
weight; lead acetate, 2 ; litharge, OJ ; mix them with 
boiled oil, 2 parts by vveiglit, and grind well together. 

Mix Paris-white, bU [larts by weight, and white lead, 
25, W'ith boiled linseed oil, dO, and mix them with the 
first mixture, adding sufficiemt boiled oil to give the 
mass the (ionsisteuee of soft dough. 

Xumatie drier. — Zinc-white, 25 parts by weight; 
borate of manganese, 1. Grind the two ingredients 
together. In this mixture the manganese salt .alone acts 
as a drier. Considered from a diemical standpoint, the 
only advantage of the a<lditiou of zinc-white would be 
that the peroxide of mangaiu'se is separated from the 
borate by the zinc. It is, however, an open (piestion 
whether this is actually the ease. 
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IV. 


DlSSOl-VlNi;, l!OASTIX(i, AXI) DISTILLING OF 
KESIXS. 


Most resins cni) lx; dissnlved witliont niiich diffienlty 
in tlie siiitnlile solvents, jirovided they are riiiely 
powdered and l)y a simple device prevented from cakiiif^ 
touetiier. J5ut ainher and copal, as previon.slv men¬ 
tioned, rtspiire special preparation to render them solu¬ 
ble, none of the known solvents eornpletelv dissolving 
these resins under ordinarv eirenmstanees. 

DLmifriii;/ of rcainx .—The largei' part of copal 
becctme.s solnble by contiimed roasting, bnt a certain 
ipiantity of the resin still remains behind and re.sists the 
most effective solvents, f'opal, as well as amber, can 
only be brought into a solnble form by a. partial dry 
distillation, frequently erroneously called “fusing.” As 
far as the other resins arc concerned, it generally suffices 
to reduce them to a fine powder and to dissolve them 
with the assistance of heat; bnt the entire pro(®ss passe.s 
off smoothly only when the resin to be dis.solved is of a 
uniform character. It frequently liajipcns that some 
pieces of one and the sana; kind of resin require twice 
as long for solution as others, which cafises a loss of time 
and of fuel. The dissolving property of resins corre¬ 
sponds with their other physical properties, pieces of 
equal hardness, the same color, and the .same lustre 
gcuerally dissolving in the same space of time. It is, 
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therefore, recommended to sort the rosins previous to 
dissolving, especially according to color aud transparency. 

To cttbct the solution of the resins in as short a time 
as possible,they must bo reduced to a fine powder; but 
if this powder is brought without further preparation in 
contacit with the solvent, it may cake together, and 
tlie siirfai^e of the mass tbrnied thereby will b«‘(!ome 
covered w’ith a thick viscous solution which scriou.slv 
impedes and retards further solution. 

To ])revent the caking together of the powdered resin 
it is advisable to mix it with some indilJerent substance, 
for instance, i)ure quartz sand, or, if such cannot be pro¬ 
cured, powdered glass freed from tlic mealy portions by 
being passed thi'ough a wire sieve. Jt is best to use equal 
])roportions of powdered resin and glass. 

To hasten solution the sofvent is heated. The sol¬ 
vents being volatile, and some extraordinarily so, if an 
open or only loosely covei’cd vessel were used for heat¬ 
ing, a large pro])ortion of them would be lost. Further¬ 
more, the vapors of all these fluids are higlily inflammable, 
and hence special precautions must be taken against 
danger from fire. 

A cheap a|iparatns for di.ssolving resins iu volatile 
solvents is shown in Fig. 10. It may be u.scd with any 
kind of volatile solvent without the loss of any ])ortion 
of the latter and without fear of 'danger from fire. 

The apparatus consists of « pot, T, enamelled inside 
and provided with a flat rim. It stands upon a trevet 
in the boiler K, which i.s considerably narrower towards 
the top, and is filled with water. The lid is pressed 
firmly upon a rubber or leather ring by meau.s of bind¬ 
ing screws, 8, thus making it air-tight. The mixing of 
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tile solid bodies in the vessel Twith the fluid is effected 
by means of the stirring apiiaratiis 11. A lead pipe a, 
the end of wbieb is cut off obli(]uely, is fastened in the 


Fig. 10. 



lid, and is connected by a rubber hose with a worm 
lying in the cooler F. 

When this apparatus is to be used, the water in K is 
brought to the boiling-point, and, as soon as the vapors 
of the solvent appear at the upper end of the pipe e, 
water is allowed to flow cigistantly through the upright 
tube 0 into the lower part oi‘ F. Th# vapors ascending 
through h condense in c and flow back in the form of 
drops through a to T. The water in F on becoming 
warm ascends, runs off at u, and is replaced by cold 
water flowing in at 0. 
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The water in K\s brought to the boiling-point only 
when oil of turpentine, petroleum, tar oil, or spirits of 
wine is used. With tlie use of chloroform, wood- 
S])irit, or carbon di.sul|)hide it shoidd not be heated 
above 122° F., and not above 101° F. when ether and 
])etroleura-nai)l]tha are employed. In the latter cases it 
i.s also advisable to throw jiieee.s of ice into the cooling 
water, ordinary well or i’iv(!r water not being cold 
enough to coinh'iise the vapors. 

If it Is desired to inaki! the solution of a resin in a 
volatile solvent more viscid, it may be readily effected 
by evaporating a portion of the solvent. Hy aeconijdish- 
ing such evaporation in a small distilling appaiRtus 
connected with the upper jiai't of the worm c, the vapors 
condense in the latter and may be collected for future 
use. 

DUfiUntion (I'onutmy) of rcninii .—Amber and copal, as 
])reviously mentioned, require s])eclal treatment to pre- 
par" them for solution in solvents. Jly fusing they 
become tolerably soluble in linseed oil, but a portion is 
decomposwl during the process. To render them entirely 
soluble in volatile solvents they have to be subjected to 
dry distillation. 

The of roadini/ copul is as follows: The copal 

reduced to a fine powder is exposed for several days 
(generally 40 to 72 hours) to a temperature var)'ing 
between 180° and 220° F.—about the temperature of a 
strongly healed oven. During this roasting, bringing 
the resins in coutaet with the metal should, as mudi 
as possible, be avoided, they thereby becoming darker. 
It is best to use large flat dishes of stoneware or porce¬ 
lain, or shallow w'ell-enaraelled iron pots. 
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Although copal becomes more soluble by roasting, 
the jirocess is unsatisfactory to the manuf'acturor, who 
must exhaust his raw material as much as possible, and 
especially the more expensive i-osins. Better results arc 
obtained by 

Fuftmt) the rejiinx .—Tiiis process, on account of its 
practicability and simpliiaty, may be especially recom¬ 
mended to small manufacturers, as it [u’oduecs fat var- 


Fig. It. 



nishe.s answering all demands. By this plan the pre¬ 
paration of the copal and boiling of the varnish may be 
accomplished by one operation. 

The a[)paratus employed for this purpose is shown in 
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Fig. 11. (7 is a riveted cylinder of sheet-iron with a 

tapering ])ieec jointed to the bottom. The cylinder is 
])laced upon several s\ippnrts in a small furnace, 0, 
which is heated with charcoal. Tlie lid I) fits lighllv 
upon the cylinder, and during the ojieratu'n is jdastered 
over with clay. A ooj)per l)ipe, It, is screwed to the 
tapering piece of the cylinder. The pipe passes through 
the grate, of the fiirnaee and the ash-pit, and is provided 
with a small funnel-shaped contrivanec, T, for catching 
the ashes which might possibly fiill down. 

In the cylinder t'stands another cylinder, J, of shcet- 
co))pcr. This al.so has ti tapering ])icce jointed to the 
bottom, which is per’forat(d with a large ntimber of 
small holes lil;e the rose of a Wittering-pot. .Small 
strips of sheet-copper are riveted to the eyiinder J, and 
hold it. in sueh a manner .as to'leave a space of abottt 1 
ineh betw'een J atid C. A boiler, K, is ]ilae(d under the 
jhpe 11. The lin.seed oil is brought into this boiler, and 
is kept in gentle ebnilitioti by a coal-fire in a small air- 
fnrnuee. The cylinder J is filled with jneees of copal, 
and, after placing the lid 7) in position, the lire is 
started. As soon as drops of fused resin commence to 
appear on the open end of R, the linseed oil in K is 
brought to a brisk ebttllition and constantly stirred. 
The fused oil drojtping into the boiling lin.seed oil dis¬ 
solves quite readily. Very .serviceable copal lacquers 
are prodticed it) this manner, bpt they have qttitc a dark 
color. After using the copper oylitider it should not be 
cleansed, the thin layer of resin adhering to the sides 
helping to protect it. From 21 to 26 gallons of lacquer 
can, at one time, be produced with this aj)paratua. 

Larger quantities and the best quality of lacquer can, 
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liovvevor, only be produced by subjecting the resin to dry 
distillation, the apparatus shown in Fig. 12, serving for 
the purpose. 


Fig. 12. 



The discharge ])!]« A, which must be coated with fire¬ 
clay, is secured in the bottcjm of the cylindrical still B. 
The latter is bricked in the hearth II, and heated by an 
open fire. In the head of the still is an opening closed 
by a serew-lid, through which the resin is introduced. 
The contents of the .still are kept in motion by a 
stirring a])paratu8 revolved by the gear G. The jiijn; 
D serves for carrying off the escaping vapors, and is 
connected by Fwlth a worm, which lies in the cooling 
vessel K. The water in the latter is kept at a low tem¬ 
perature by cold water flowing in at TF, the warm water 
running out at u. According to 8*me authorities, the 
inside of the still B should be silvered to protect it 
from the vapors of the fusing resin, atid to b'o able to 
use the latter for light-colored varnish. The same 
object may, however, be attained by coating the inside 
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of the still, when new, with a good quality of amber 
varnish. 

Investigations by Violetto have shoAvn that copal 
onh’ dissolv(!S readily and eonij)letely wheij it i.s kc])t in 
a fused state at a temjteratnre of (>80 ' F. until it has 
lost 2.') per (iont. of its weight by distillation. For 
fusing and di.stilling copal, Violettc has constructed and 
tested several apparatuses, of which only those suitable 
for working on a larger scale shall here be de.scribed. 

h’ig. It! represents an a])pai'atus in winch 22 lbs. of 
eo])al can be worked at every operation. is a copper 


Fig. 13. 



sphere, silvered inside, 20 inches in diameter. It rests 
in a brick furnace, /i‘, and is covercil by a movable 
head, S, which at the same time" conducts the smoke into 
the chimney. The sphere which serves as the receptacle 
for the copal can be revolved around its axis by a crank, 
so that the fusing copal is distributed over the entire 
internal surface and is everywhere uniformly hcatecl. 
The va|)ors escape through the pipe U, which reaches 
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into the spliere through a stuffing-box, and lias in the 
cooler T. The products of distillation collect in the 
receiver, wliich is provided with a gauge, so that the 
progress of distillation may be judged by the quantity 
of distillate. As soon as 2.1 per cent, (in tliis case 5.} 
lbs.) of the weight of the copal has passed over, the 
o[)eration is interrupted by lifting off the helmet A' 
and removing tiie sphere from the furnace. To ob¬ 
tain a good quality of co])a], the proper regulation of the 
temperature is of the utmost importance, and only an 
exjx'ricuccd and attentive workman should be intrusted 
with the work. The tcmpei’aturc should not be lower 
than necessary for uniform distillation, nor should it be 
too high, other\vis<! the co])al is burnt, or at least acquires 
a dark color and becomes smeary. 

For working on a larger a<.'ale the a])paratus shown 
in Fig. 14 is well adajited. The co]ipcr .still a, which 


Fig. 14. 



is silvered inside, sits up to the lid in the brickwork of 
tlie furnace. Through tlie opening b, which can lie her- 
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mctioiilly closed, 220 lbs. of copal are introduced. The 
vapor.s (‘.scape through the pipe c, and are condensed in 
it. -During th(( et.tire operation of heating the copal is 
kept in ('onstant motion liy the stirring apparatus c, and 
the fire is carefully regulated to prevent overheating. As 
soon as a sufficient quantity of oil has pas.scd over, the 
fire is removed and the fused <»pal drawn off through 
the pi|K‘, d. 

,'\e((ording to later I'e.searches by Violette, amber and 
copal .suffer the same (diange by heating, either by them¬ 
selves or in a mixture with linseed oil or oil of tur])en- 
tine, to their melting-points, the tenuM'rafnreinquired for 
amber being 7.')0° F. and for copal ()02° h\ .\ccurding 
to Yiolette’s statements, no loss in weight is incurred by 
this process and the amber, which, by the customary 
iuethod of fusing, remains behind as a resin of a deep 
black color, api)ears as in the nneliangcd state. On the 
other hand, the vapors formed in heating ])rodu('c in the 
a])paratus a considerable tension, which may iinuease to 
a pre.ssnre of 20 atmospheres, il'hough tliis pi’e.ssnre 
may be somewhat dcen'used by heating the resins hefore 
introducing them in the a|)parafus, to .572° F., in order 
to eva|wrate about 5 or tj j)er cent, of wafer which they 
contain, it is doubtful whether for working on a large 
scale apparatuses can be constructed which will bear 
such pressure at the high temperature. Violette made, 
his e.xperiments in a closed glass tube, or in a copper' 
cylinder .silvered inside. With the use of the latter ho 
suoceed('d in making 1 quart of finished varnish, a 
quantity which is, how'cvor, too small to allow the 
process being designated a.s one of technical use. 
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Lehmmm's nev' method of hmVmg mrnhh and fimng 
copal hji meann of nujierhcfdcd s'tcam. —Mr. Richard 
Ijcliniaiin, of Dresden, describes tliisproee.ss as follows :* 
This method consists in boiling the linseal oil and 
fusing the copals by means of sujierheated steam. 

As is well known, linseed oil as well as copal has to 
be heated to teinpcratiirc.s near the limit at which 
decomposition of the matm'ials takes place. In doing 
this the materials rise in the vessel and, if heating is 
carried loo far, readily boil over. The dangers con- 
neeteil with the latter are well known, d'he lutitorial 
being in a state of decom])osition ignites readily on 
coming in contact with the oxygen of the air or the 
heating gases of the fire, the rcsidt being a conflagration, 
which, as a rule, cannot be subdued. Even if a skilled 
workman can regulate the fire so that boiling over 
will not readily take place, he is powerless as regards 
leakage in conse<inencc of the bottom of the vessel 
burning through, or other accidents. These dangere are 
completely removed by the use of superheated steam. 
Resides the exclusion of danger from fire, the complete 
removal of the disagreeable odor evolved in boiling and 
melting is also of great importance. It is evident that 
vapors which arc evolved only at a temperature of about 
572° E. cannot be removed by the low temperature 
generally prevailing in the chimney. The only elR'ctivc 
means of destroying them is to burn them as is done in 
the boiling and melting processes tS be described. 

Fig. 15 shows the general arrangement of a steam 
plant for boiling varnish according to this method. 


KrUndungen und Krfahrungen, 1889, p. 15 et seq. 
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Tlie steam superheater is outside ttie boiling-roora, but 
as close to tlio kettle as possible, in order to avoid long 
steam conduits. To prevmt loss of heat, the kettle is 



brieked-in. The steam is conveyed from the I oiler t<i 
the superheater, wliere it is liiglily superlieatod, and at 
a temperature of about 7^>2° F. reaelus the heating coil 
in tlie kettle, through which it yields its heat to the 
linseed oil, the latter being thereby very gradually and 
uniformly heated. A sudden rise in the temperature 
of the linseed oil, which cannot be avoided with the 
intense boat of an ojien (ire, is here entirely precluded, the 
temperature of the steam being virtually not higher than 
the boiling-point of the oil. For the same reason a par¬ 
tial scorching and caking of the additions, etc., to the 
bottom of the boiler cannot occur. 

6 
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The kettle is covered with a head .suspended by 
chains over piillevs, so that it can be readily removed. 
It is also provided with a simill opeiwiiji; throiip;!! which 
the boiling process may be observed, additions be intro¬ 
duced, aud the oil, if recpiired, be stirred. The head is 
further furnished with a thermometer which di])S into 
the oil, so that the temperature can be conveniently read 
off. 

The head enters a jiipe of corresponding width 
through which the vaj)ors formed arc conducted below 
the grate of the superheater, where they are sucked up 
and on passing through the glowing layer of coal arc 
burned ov(“r the grate. There is no danger of the flame 
striking back through the pipe to the kettle, beeau.se the 
vapors arc rapidly cooled oil by their long passage 
tlirongh the pipe and are not inflammable in a cold 
state. Moreover, to ])revent any possible danger from 
the flame striking back, there is i)laeed where the vapors 
enter the a.shpit, below the grate of the superh('ater, a 
fine wire netting, the effect of which is illustrated by the 
miner’s safety-lamp. 

Although in boiling oil with superheated steam 
boiling over is scarcely [)ossible, there is, in ca.se it 
•should happen, no danger of any kind, but only a loss 
of material, which can be readily prevented by [jrovid- 
ing the kettle with a flow-over pipe of .sufficient size 
through which the oil would run, without lessor injury, 
to a reservoir provided for the ))Ui^>o.se. 

To utilize as completely as ])UR.sible the heat of the 
steam, which leaves the heating coil quite hot, a reservoir 
is arranged at a higher lev('l than the kettle, in which 
the oil is preparatorily heated by the e.scaping steam. 
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The plant for fusing copal and amber for the iiianu- 
faeture of lacqner is based upon the same |ii-inciple,s. It 
i.s shown in Fig. 16. The superheater in this ea.se is 



also placed ont.side the workroom, d'he fusing of the 
copal is effected in a closed cop[)er cylinder. The lovrer 
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jiortion of tlie oyliiulcr forms the actual fusing space, 
and is SLirrounded with an iron jaclcct in wliich strongly 
super)mated steam circulates. Tlic temperature prevail¬ 
ing in tlie fusing .sp.ace is indicated by a ])yroinetcr 
placed on one side. 

The upper portion of tlie apparatus is sufficiently 
roomy to allow the boiling copal to rise. It is hermeti¬ 
cally closed by a head, which, when necessary, can be 
taken off. In the head are two apertures for tilling the 
cylinder, which also serve tiir observing the progress of 
fusing and for ttiking samples. I’l'om the head, the 
vapors are conducted through a cooled pipe to a cooler, 
where they condense to copal oil, which is caught. 
Xon-eondensing gases are conducted below the grate of 
the stiperheater and bnrmsl. 

In front of the fusing |ilant is placed the so-called 
mining vessel, in which.the oil reipiired for the .solution 
of the fn.sed copal is hi'ated to from 248“ to .‘102“ F. by 
the waste steam from the fusing apparatus. When 
fusion is complete the copal is drawji off into the niix- 
itig vessel and intimately mixed with the varnish. The 
addition of turpentine is effected in attother room after 
the mass has been sufficiently cooled off. 

After otnptying the fusing cylinder, fresh coital is im¬ 
mediately introduced, another mixing vessel fdled with 
tint corre.sponding quantity of oil, and the operation 
commenced anew'. Thorough-cleaning of the cylinder 
after each operation is not ne(«ssary,%nt may from time 
to time he done by boiling with soda-lye and .subsequent 
rinsing with hot water. 



PREPARATION OF SICCATIVE OR BOILED OIL. 117 


V. 

rUKI’ARATION OF SICCATIVE OR BOILED OIL. 

As ]>roviou.sly stiik'd, liiisct'd and other dryintr oils 
])OS.“ess tlie |)i'oj)erty of drying in a sliort time when ex¬ 
posed to the air in a thin layer, d’his jirojierty is still 
further iiuavased 11 the oil is heated for sonu' time to a 
(einperatiire at which decomposition takes place or, to 
use th(' common term, is “ boiled.” The (piickest wav, 
however, of changing linseed oil to siccative or boiled 
oil is by .adding a drier in the form of a metalli(t oxide, 
eomjionnds of lead, manganese, and zinc being ehietlv 
used liir the purpose. 

'I'he operation of boiling linseed oil reepiires the 
gruitest attention, as not only the entire quantity of oil 
boiled at one time may be lost il'the work is carried on 
carelessly, but also eonilagrations dilllcnlt to subdue 
may be caused by the oil boiling over and taking lire. 

When lin.seed oil is gradually heated, it first throws 
off aqueous vapors, which are succeeded by \'a|>ors of a 
disagreeable odor, originating from the products of the 
destructive distillation of the oil. This decomposition 
is indicated by a phenomenon resembling that of boiling; 
the oil throws up bubbles and assumes a darker color. 
It is very important that the temperature should not be 
allowed to rise above a certain degree—about 672° F.; 
but many workmen do not use a thermometer, relying 
entirely on practical tests. Such, for instance, is the so- 
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called fcatlicr-test, which consists in a chicken feather 
being dipped into the hot oil, and when this bends and 
slii’ivcls up witli a slight crackling noise the right tem¬ 
perature is supposed to have been attained. 

The oil sliould be heated only from below in stieh a 
manner that the sides of the boiler are not touched l)y 
the gases of the tii'c. By this arrangement excessive 
heating can be mo?'c readih' avoided. Linseed oil, like 
all iat oils, is a bad eondnetor of heat, and, therefore, to 
])revent over-heating or scorching on the bottom of the 
boiler, the greatest care must be taken to mix, by con¬ 
stant stirring, the very hot oil with that which is less hot. 

The motion occasioned by stirring the oil, as well as 
the great expansion of the oil itself when heated, re¬ 
quires that the vessel in which the oil is boiled sboiild 
not be more than about three-quarters full. 

A simple a])])aratus Ibr boiling linseed oil is shown in 
Fig. 17. It ofliTs the greatest security against losses 
from boiling over and danger of fire, and also protects 
the workmen from the noxious vajiors. Furthermore, 
the fire under the boiler can be immediately extin¬ 
guished in ease, through careless firing, the tempera¬ 
ture of the oil should rise so high that boiling over 
be feared. 

The apparatus consists of the boiler K furnished with 
a stirring apparatus. A’, which is put in motion by the 
bevel-gear ( 'and the crank 3f. Tlie boiler is bricked-in 
in a fire-place, the grate Jl of which consist of two parts 
moving on pivots, which are kept in position by the rod 
6'. In the ash-pit of the fire-place is placed a tub, W, 
filled with water. If it is feared that the contents of the 
boiler may become overheated, the two parts of the grate 
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can immediately be dro]i])ed by drawing out the rod .S', 
the fuel dropping into tlie tub II", where it is extinguished. 


Fig, 17. 



To protect the workmen as niucli as possible from the 
vajairs of the hot oil, a head, II, is placed nj)on the 
boiler. This head pa.sses into a pijie leading into the 
ehininey K. The vajiors aseending from J\ pass with 
the ga.ses from the fire into tlie open air. The capacity 
of the apjiaratus, of course, dei)ends on the size of the 
factory. When large quantities are worked at one time, 
the heat can be readily regulated and boiled oil of a uni¬ 
form quality obtainial. 

Another arrangement, recommended by Andes, is 
shown in Fig. ]8. The boiler a, which is heated by 
the fuel upon the grate c, is so brieked-in in the fire- 
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])la('e that the heating gases toiieh the bottom and the 
■sides of the boiler, tlic latter, however, only .so far that 



the surface of the oil is at a higher level than the points 
touched tiy th(^ fire. To prevent all danger from boil¬ 
ing over a gutter, 6, runs around the edge of the boiler 
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tlirough which the oil, slioiihl it boil over, jKiurs into 
another boiler jilaml at a lower level. The lid c .sns- 
]>ended by a rope or chain ner\’eh for covering the boiler. 

Siccative or boiled i)i]s may be divided, at^iiording to 
the luetallic comjiunnd used in llieir jirfparation, into 
/(■(It/, maiKjancuc, and zinc oi/n. 

Lead ods .— l iitil within a comparativelv short time 
compounds of lead ui'rc the chief means of (inverting 
linseed oil into si(‘cative or boihsl oil. d'he sujieriority 
ol (he highly siccative oils jireparcd with borate of man- 
gancs(> over those in the mamifactnr<Mif which lead or 
zinc compounds are used is so decided that all descrip¬ 
tion ot the (dder and less satislacLorv nu'thods might be 
omitted. However, for the sake ot completeness, some 
methods of working with these comjHinnds will be 
given. 

Ordinary /ithari/c mV.—Ilring the recpiired ipiantity 
ol linseed oil into the boiler and heat until seam begins 
to hirm, which should be constantly I'cinoved with a 
suitable imjilement. When the fiirmation ofsenm ceases 
and the surface ol the oil is smooth and of a dark color 
add, with constant stirring, tiir every ](K) lbs. of oil ] 
to ti lbs. of litharge reduced to as tine a powder as 
J>i issible. 

The litharge, jirevions to being adilcd to the oil, 
should be thoroughly dried so as to be sure that it i.s 
entirely free from water. If it should be added while 
in a moist state, the oil would tly out of the boiler in 
consequence of the sudden dovelojnnent of vajior. Lith¬ 
arge becomes sufficiently dry when heated for about IJ 
hours at 230° to 248" F., but it should then at once 
lie added to the oil. 
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When the lithai’fje has been added, the fire should be 
increased so as to keep tiie oil in constant ebullition and 
evolving vapors, and it should be kept at this tempera¬ 
ture for about 21 to d hours. To ]ii’event the litharge 
from sinking fo the bottom of the iKiiler, the mass slionld 
be stirred every 8 or 10 minutes. When tlic fluid has 
become so vi.seid as to draw threads on the stirring jiad- 
dle, the fire is inerea.sed .so that the oil begins to evolv(‘ 
lieavv va|ior.s, and th(‘ vane of a H'alhei' (juiekly shrivels 
uj) when the feather test is applie<l. 

From this time on, the fire is no long('r stirred, but 
care i.s taken to distributefhe heat iinifonidy by diligently 
stirring tlie eontents of the boiler, for tiiis is the point 
of greate.st danger in regard to the rmiuiug over and 
ignition of the oil. AVhen no more va|iors are emitted, 
the stirring is discontinued, the fire is allowed to die out, 
and tlic boiled oil let stand in the w'ell-eovered boiler 
until it is entirely cooled off. During this time the 
larger ])ortion of the undls.solved litharge and a viscous 
ma.ss of oil will have .setthil on the bottom. ■ Thi.s sedi¬ 
ment i.s allowed to remain in the boiler and is stirred 
through the linseed oil at the next boiling. The boiled 
oil is run into barrels to clear. It always holds some 
particles in su.sjiension, which render it turbid; but as 
on account of its viscid condition it cannot be pas.sed 
through closed filtei's, it may be strained through coarse 
linen, which retains the gros.sost parts, d'he longer the 
boiled oil is kept in the barrels the lirighter it will be¬ 
come, since all heavy bodies suspended in it will .sink to 
the bottom. Moreover, the drying jwweralso increases, 
old boiled oil btvoniing dry in a few hours after its ap¬ 
plication. The drying power is still further increased 
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by not filling the barrels entirely full and leaving tlie 
Imng-bolcs oiwn. It is, however, advisable to cover the 
latter loosely with paper to prevent dust from falling 
into the oil. 

Lead oil pirpaml with red lead [minium). —Ijead oil is 
prei)ared more rapidly by using illinium or red lead than 
with litharge alone. When rod load is heated a part of 
its oxygen is liberated and acts upon the linseed oil as 
an oxidizing agent. One of the prineijial conditions 
for rapidly converting linseed oil into siccative or boiled 
oil is to use the coinponnds of lead in as finely divided 
a state as possible, and hence the greater expense of pro¬ 
curing washed protoxides and red oxides of lead should 
not be considered, as by using thi'm time, labor, and 
fuel are saved. 

Litharge and red lead oil. —A good siccative may lie 
conveniently prepared in any large jiot or boiler, without 
the necessity of actually boiling it, by mixing together 
1 p.irt each of litharge and reel lead and 1 jiart of ace¬ 
tate of lead. Tic 2 lbs. of this mixture in a bag of 
line linen. Next bring into a boiler or pot 8 gallons of 
water and about 8 gallons of oil, and suspend the bag in 
the oil. Then heat the whole until all the water i.s 
evaporated, and filter the oil while hot through felt. 

Lead oil without boiling. —Hub 1 [lart of acetate of 
lead together with ] [lart of litharge, bring the mixture 
into a porcelain dish, cover the latter and [dace it upon a 
water-bath. In about one hour, according to the quan¬ 
tity of the mixture used, the latter i.s fused to a white 
mass. Add to this white mass 5 parts of water and 
shake vigorously. The fluid obtained after clearing i.s 
lead vinegar—a solution of basic acetate of lead. Di- 
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lute the solution with an equal quantity of water, tritu¬ 
rate 20 parts of linsei'd oil with 1 part of litharge redueed 
to a fine powder, and mix .all together. Let the whole 
stand quietly until two distinct layers are formed, the 
lower one of which consists of the solution of sugar of 
lead, and the ujtper one of siccative. 

Tlie siccative obtained in this manner has a very 
light color, and is so thinly-fluid that it can be filtered 
through cotton or felt. It may be frei'd, if desired, from 
lead, by stirring it for half an hour with dilute sulphuric 
acid (1 part acid, o parts water). The sice.afive at hast 
a.ssiimes a milky appearance, but soon clears, the sul¬ 
phate of lead formed sinking quickly to the bottom. 

The two methods last mentioned nniy be especially 
recommended to mechanics who wish to ina^pare their 
own siccatii'es. 

Mmigarme olh are jirepared with manganese com- 
j)ounds, the borate especially furnishing highly siciative 
oils. 

Manganese oil iritli hornlc. of iHniu/o/n'.sr.—This oil 
may be prejiared as follow’s : Tour pounds of boi'ate of 
manganese, perfectly dr}-, free from iron— i. e.., jmre white 
—and reduced to a fine powder, are gradually stirred into 
22 lbs. of linseed oil, jireviously heated in a suitable 
ve.ssel. The borate being uniformly di.stributcd in the 
oil, the latter is heated to 3‘J2’ T. 

At the same time 2200 lbs. of lin.sced oil are brought 
into the boiler and heated until it commences to throw 
up bubbles. Tbe mixture of linseed oil and borate of 
mangane.se, prepared as above described, is then allowed 
to run in a thin stream into the boiler, and the contents 
of the latter brought to vigorous ebullition for about 
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20 minutes. The oil i.s then ladled out and, while hot, 
filtered through cotton. It can be used at once. 

Manganese borate possn3.ses the pro|)erty of converting 
linseed oil into siccative even at a comparatively low 
temperature; in fact, a temperature of 104° F. suffices 
for the purjiosc. 

On a small scale the operation may be eai'ried out as 
follows : Tic up in a piece of muslin or linen, 20 grains 
of dry and powdered mangancsi' borate.'. Suspend the 
bag in a glass (jiiart flask coulaining a pint of linseed 
oil, so that the bag is jii't covered by the oil. Insert 
liglilly in the moulh of the flask a plug of cotton. 
Stand the flask in a warm place where the Uanperature 
docs not fidl below 101° F. nor rise above 200° Ik In 
.'I foi'tniglit’s time the oil will have become strongly sicca¬ 
tive, so that when spread in a thin layer on glass or paper 
it will dry up to a tough varnish within 21 hours. 

No satisfinaory explanation of the action of the man- 
gam se borate has been ollei-ed. lint it seems probable 
that the absorption of oxygen by the oil is favored by 
the removal of certain impurities, and this the borate of 
manganese may effect. 

The increasing specific gravity of the manganese oil 
as the process is prolonged may be used .as an indication 
of the ])oint at which heating may be discontinued. 

When the oil has acquired a siteeific gravity of 0.945, 
it is generally .suflieiently siccative for grinding with 
non-drying jiigraents, and as an addition to certain 
varnishes. For these purpo.scs it m.iy even attain a 
specific gravity of 0.96 ; but when it shows one of 0.9!) 
or 0.995, it constitutes a thick varnish, which needs 
dilution with a suitable solvent. It may be well to 
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remark liere tliat tlie various procwscs for rendering lin¬ 
seed oil more ra])idly drying may bo regarded as resulting 
in two actions, partly eonseeutivc!, jiartly sinmltaneons. 
The first action, if it oonld or did (xteiii- alone, wonld 
yield a piirilied oil apt to dry quickly, but very .slightly 
altci'cd ill composition ; the second action is more pro¬ 
found, and gives ri.se to a thickened, denser product in 
which the drying pi’ocess has already eommenwd. In 
practice, the first action oconns alnio.st, but not quite, nn- 
coinplicated with the seixinil, when linseed oil is heated 
with borate of manganese in a vessel to which atmo¬ 
spheric air has vei'y limited access; the second action, 
which is of nece.ssity a.s.sociated with the first, takes 
place when a stream of air is blown through warm lin¬ 
seed oil, even in ^le absence of manganese borati', but 
far more quickly in its presence. 

3I(!n(/aneM‘. oil tritli scuquloxide nj vuiin/oneKc.. —Al¬ 
though borate of inangane.se yields the best results, 
some, methods of working with other compounds of 
manganese will be given. For preparing oil with the 
sesqtiioxide bring 2200 lbs. of linseetl oil into the boiler 
and heat to l.'38° or 176° F. Next dissolve 6 lbs. of 
crystallized suljihate of manganese in as little w'ater as 
possible by heating in a special iron vessel. When 
solution is complete, take the vessel from the 6rc, add a 
solution of 22 lbs. of lanstic soda in as little water as 
possible, stir thoroughly, and pour the mixture into the 
oil. The mass, at first turbid, acquires a dark color in 
about half an hour, becoming, however, clear at the 
same time. When the oil is in this condition a rubber 
hose with a metal rose on the end of it is plunged into 
the boiler and a current of air is for several hours forced 
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through the oil. The color of the oil hecome.s con.staiitly 
lighta-, because the hydrate of the 8CS(iinoxide of nian- 
gaiKvse is dceoniiiosed and hrowii .scsqnioxide is pre- 
ci])itat«l. 

The operation of converting linseed oil'into boiled or 
siccative oil is, in all eases, aeeelerati'il by forcing air 
throngb tbc oil. Hjieeial apparatuses have bevn (ain- 
strncted for this pnr])ose. 'I'hey consist of a tall ii-on 
pipe |)laeed above the boiler in which the oil is heated. 
The latter is lifted from the boiler by a pnnii), and 
being divided into small di'ops by passing through a 
rose, falls down throngb the ])i])e like a .shower of I'ain. 
At the same time a eniTent of air is forced throngh the 
])i])e in an opposites direction to that of the falling oil. 

j/fon/oae.s'e o/7 iritli pi/i-d/iinilv. —Oil of a good (inality 
may be prepared with the peroxide or bino.xide of man- 
gaiKwe, fonnd in nature! as jevrolnsite. Heat 220 lbs. of 
linseed oil to from .‘ibt>‘' to ,")1)2 F., anil add a mixture 
of t lbs. of finely jMiwdered pyrolnsite and 5 lbs. of 
sniphnrii! acid. This mixture when heated evolves 
oxygen, which jiromotes the oxidation of the oil and at 
the same lime dissolves thi! sesipiioxide of manganese in 
the oil. After being heated for about 1] hours, thick 
milk of lime, obtained by slaking 2 lbs. of lime, is 
added, and after this has stood for about J2 hours, the 
oil is filtered through a lelL funnel. 

Bo'diwj the oil tpilh steam. —k\ir this purpose Andes 
uses the apparatus shown in Fig. 19. It consists of two 
boilers, A and 7/, each surrounded by a steam-Jaeket, il. 
The boilers have a diameter, a h, of o2 inches, a depth, 
of a", of 26 inehe.s, and have been tested to a iircssure of 
4.5 to 5 atmosjiheres. The steam-jackets are eonneeted 



12S VARNISHES, LACQTIERS, AND PRINTING INKS. 

by the pipe e ; c' is the pipe for conveying the steam 
from the boiler,/ the blow-off ])i|ic, and (j tlio pipe for 
discharging the condensed water from tlie boiler A. 


Fig, lil. 



Tlie boiler Ji is furnished with a similar pipe. Each 
boiler has a capacity of 770 lbs. of oil. Iloth boilers 
are filed with oil. As long as the oil is cold the steam 
conden.se.? rapidly and riin.s off as condensed water 
through the open cocks g. As the tem])eratnre of the 
oil rises the, discharge cocks are gradually closed, so that 
only condensed water, but no steam, cscape.s. The ad- 
mi.ssion of steam is regidated so that the oil is for o or 6 
hours kept at a teni|)eratiire of from 2.57^’’ to 209° E. 
With 12 honr.s’ work per day, both boilers give in two 
(lavs 4620 lbs. of boiled oil. To promote mvidation, a 
stirring ap|jardtus which keeps the sTirfacc of the oil in 
constant motion may be provided. 

According to F. Waltow’s process patented in Eng¬ 
land, the linseed oil is boiled in open wide boilers by 
means of steam, then raised to a chamber also heated 








PREPARATION OF 8ICCATIVE OR BOILED OIL. 129 


by stoam and beaten with paddles, cotninj; in this nian- 
nei' in smaller or larirer drops in <‘ontaet with the air and 
absorbing oxygen» Moreover, the ehamber may bo 
covered with gla.ss plates to allow of the action of the 
light. The oil collects in a gutter near tlic bottom of 
the chamber, and, if neee.s.sarv, is once more returned to 
the boilers. 

Vlncciit’s yleam apjmmtnii .—The a]iparatns used by 
('. W. Vincent is slnjwn in Fig. 20. It lam.si.sts of a 
boiler. A, best of eop]«r, with a depth about e(|nal to 
the diameter. Up to half its height the boiler is sur¬ 
rounded with a jacket, (la, of stout sheet-iron, steam 
being introduced in the spae(5 between the ja(d;et and 
boiler. The boiler and jacket .should be abh; to bear a 
steam pressure of 42 pounds per 0.,'J8 square inch. The 
upper ])ortion of the boiler is closi'd by a head, hh, 
which is provided with a manhole, c. Two concentric 
shafts, jjf, one of which is, of course, hollow, are carried 
tkr.ngh a stnffing-box in the <'entro of the head and re¬ 
volve in o|)posite directions to one another. They carry 
the paddle.s / and f, whereby they effect a thorough 
mixing of the contents of the boiler. On one side of 
the head is a pipe, (/, w'hich leads to the fire, place of the 
steam boiler. In working the apparatus care shoukl lx; 
taken that all the joints are tight. In this manner the 
escape of the di.sagrceable and readily inflammable 
vapors into the atmosphere i.s prevented. In the lower 
portion of the boiler a pipe, c, passes through the jacket, 
through which compre.ssed air i.s introduced. The ap¬ 
paratus works as follows : The oil, generally about 4500 
jwunds, is first brought into a large! reservoir, where it is 
allowed to settle. The arrangements are such that as 
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soon as tln^ quantity of oil to Ix' workod at one time lias 
been brought into tlie boiler, the reservoir is immediately 


Fig. 20. 




filled up aj^ain, so as to allow the oil as iimcli time ns 
pos-sihle for eleariiig. The waste steam from the hoiloi 
is, hv means of an iron eoil, passed throuj^ii the oil 
reservoir. By this preparatory heatinjr, steam for boiling 
is, on the on<‘ hand, save<l and, on the other, the deposit¬ 
ing of impurities from the oil faeilitah?d. When tlie oil 
has been thus prej)aratorily heated to about 05° F. it is 
pumjHjd into the boiler. Steam at full pressure is then 
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intiKidiK^d and tin; stirring apparatus set in nnition. 
Wlien tlic jnv.ssnre in tlic bnilor has Ixvii raised to 2 or 
.‘i atmospheres, aii' is a<lniitted. Strong foaming and 
boiling witli a considerable increase in voliinie take 
jilace immediately, and tlie previously dark-brown mass 
becomes ])ale yellow. If ii dark oil is desired, tlie dilei', 
in the tbrni of a line powder, is mi.xwl with oil and 
introduced throiigli a funnel as so(]n as the entire mass 
of the oil is nniforndy heated, vhieli is generally the 
ease half an hour after a pressure of 2 or .‘J atmospheres 
Ims been reached. ,\fter the introdiiethm of the drier 
it, is only neeess;iry to see that the pressure does not'get 
below 33 pounds, and if ])ossible is maintaimsl at iW 
])ouuds, .so that the air-pump which li)r<'es air into the 
boiler and the stirringap|)aratus remain in con.stant mo¬ 
tion. A'ineerit has not determined the air reqttired for the 
oxidation (d’a li.xtxl (piantit\' of oil, but as some varieties 
of (ul rwpdre nmre air than others, as much ;iir as the 
oi! will absorb without spurting anti pa.ssing over with 
the stetim into thediseharge-pi])e is generally intnKlueed. 
The cooling action of the air is much less than might 
be e.xpeeted, its temperatm'e lit'itig, during its passage, 
raised about to ()()° F. After having Ixten trettted 
four hours the oil Ls drawn oil' into a reservoir, where 
it remains until the greater ])urtiun of the drier has 
lieen dejiosited. 

IloiJiuy willi sajiei'licaU'tl Ktiaiii .—To obtain in a few 
hours a quiekly drying oil it is nexassary to raise the 
teinjteratitre of the liu»e«l oil to the point where de- 
eomposition eomnienoes. However, to obtain such a 
temperature by the use of ordinary steam an ap|)aratu.s 
of extraordinary strcngth would be required. Accord- 
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ing to Andi'es, steam cun be lieated to a temperature of 
over 572° F. hv flie use of tlio apparatus sliown in Fig. 
2], without tile necessity of using-vessels of extra¬ 
ordinary strength. 

The east-iron pi|ies .L-l rest upon two hriek hcnelu'S 
in a furnace furnishing a very hot flame. The pipes 
arc eonneeted with one another 
hy curved copper ])ipcs, li and 
a. These curved ])ipes are tightly 
driven into the pipes .( without 
anv other eonneetion, and rest 
upon the hriek hcmlies so that 
the fire cannot directly strike 
them. 

The steam passes from the 
hoil(‘r DFIi at a temj)cratnre 
corresponding to the pr<‘ssur(^ 
])revailing in the boiler into tlie 
|ii|(e system A A, which is kept 
at a red heat by the fire burning 
under it, and leaves the pipes at 
(i with a tem|)erature whitdi may 
be above 752° F. It is a very 
good |)lan to have the superheat¬ 
ing furnaces large enough to lie 
enabled to add a few ])ipes in case the steam should not 
1)0 hot enough. If few pi])es are |uflicient, the spare 
room may be bricked u}). 

According to Andres, it is not absolutely necessary to 
work with steam, hot air answering the same purpose. A 
constant stream of air is driven info the pi[)e system of 
the above-described superheating apparatus by a fan and 
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tlie air ooiidiictpd back to tlie fan after it has yielded 
the {greater portion of its iieat to the material in the 
boiling apparatus; so that it may be said the work is 
aetiially done with the same (juantity of air, whieh eon- 
stantly makes a cireuit between the superheating ajipa- 
ratns and the vessel in which the oil is boiled. 

No lead pipes, but only iron or coj)per pipes (an be 
used in an apj)aratus in which superheated steam or 
snj)erheate(l air is employed. Cojiper pipes deserve the 
]irefer('nce, as they do not jirodnce dark-colored oil. It 
is also re(«)mm(!nded to silver the metallic surface with 
whieh the oil (jonies in contact, but thorough enamelling 
serves the same piir[)oso and is cheaper. 

Jichmann’s apparatus for boiling oil with su|K'rheated 
steam has already been described on j). 112. 

Prcpfuviim nf xk'n ill re or boiled oil hi/ mcann of o:one. 
— Drs. Schrader and Dnmeke have found by a seri('S of 
e.\periments that ozone need only act for a short time 
nj)on crude linseed oil in order to induce the Ibrniation 
of siccative oil and at the same time a bleaching process, 
these processes being afterwards tinislusl by thee.\posnrc 
of the ozonized oil in shallow vcs.scls tiir one day to the 
action of light and air. The resulting oil is claimed to 
be clear as water, and to dry ra[)idly. The gas is slacked 
or forced through the linseed oil, any sonr((C of ozone 
Ixiing available for the purpose. 

Miithcl and Liilkcn procfia of preparing mreatwe oik 
by the action of oxyi/en-yiddmcj mixlnren of panes exposed 
to the action of electricity, —The preparation of siccative 
oil is effected by treating the oil intended for the fabrica¬ 
tion of varnislies with various gases or gas mixtures 
previously exposed to the electrical action of highly 
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oxidincd and readily doomnposable oxygen combina¬ 
tions of the metallic oxides, which break up at a mode¬ 
rate temporatiirc into nascent oxyge'n and their lower 
oxides. The oxygen thus formed produces an oxidizing 
effect upon the fatty acid combinations brought in con¬ 
tact with it. Amongst others, there are siiitabh^ for this 
])iir|iose a mixture of equivalent volumes of chlorine 
with steam ; anhydrous sulphuric acid with air or oxygen 
in excess, or, in e(piivalent quantities, anhydrous snljihu- 
ric acid with hyponitrie acid; nitrogen willi oxygen and 
steam ; nitiogen monoxide (AjO) with air or oxygen. 

Any one of the above-mentioned mixtures of gases 
is exj)osed in tin; apparatus shown in I'ig. ’22 to a con¬ 
tinued vigorous electrical discharge, whereby the process 
of oxidation is induced. A determined formula for 
the, resulting product, of course, cannot be given, since its 
chemical composition varies within wide limits from the 
j)roportional quantities of the gases, acting (piie u|)on the 
other. Thus, for instance, 2t'l must act upon II/) so that 
2rKll -t- () is f()rmed ; in like manner, when Oacts upon 
SO, sufficient volumes of both must be pre.sent, that l)y 
the action of the electrical discharge S/), can be formed. 
In order to attain the highest stage of oxidation, it would 
seem advantageous to lot the oxygen combination in 
excess act upon the higher gases to Ire oxidized. The 
apiiaratuses used by the inventors for the production of 
the oxidized gases consist of a seres of so-called con¬ 
densing apparatuses in which the gases are exposed to a 
continued complete action of electricity, as shown in 
the illustrations Figs. 22 and 23. 

For the generation of electricity the inventors use a 
dynamo in the circuit of which the primary spiral of 



raiigeMU'ntnf'tlic toclinical apjiavatiis. Fi-om the .«teain- 
hoiler >1 a principal confliiit leads to the motive ]>o\ver; 
from a two steam conduits, h and c, branch off. Through 
h the steam is carried to the coil <S' in the reservoir B. 
This coil serves for heating the oil introduced through 
the pipe c. On the bottom of B is a flat spiral pipe, 1). 
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It is perforated with uiinierotis small holes, and its con¬ 
tinuation i.s formed hy the pipe (/, which leads to the 
oxidizing .apjiaratus P, into which the gas to he oxidizeil 
is introduced through h. 

Fig. 23 sIKiws the oxidizing apparatus in detail. It 
is constructed of glass and con,sists of two tubes, yl and 
B, one inserted in the other. 33ie 
tubes are fused together at x. A is 
closed below and is plaiml in an iron 
receptacle, V, upon the lid of which 
it rests by means of a slightly pro¬ 
jecting edge. Through the centre of 
the tube B runs a tube, B, to the 
interspace between A and Ji. 'The 
mixture of gas to be treated is intro¬ 
duced through B, and ])assing through 
the free space leaves the latter at B, 
to go through the .same proce.sss in a 
.second, third, etc., apparatus. The 
hatched portions of the ajqiaratus are 
filled with a substance conducting 
electricity and connected with the sourex' of electricity 
by the wires -|- and —. 

In the receptacle B are one or more paddles, G, the 
shaft of which passes at x through a stuffing-box. 

I'he practical execution of the ojicratiou is as follows: 
Thtough c the receptacle B is filled^half-full with the 
oil to be oxidized. By means of the steam-coil 8 the 
oil is then heated to between 140° and 176° F. The 
receptacle B is next connected by d with the air-pump, 
which creates a vacuum of about 73 millimeters. By 
now bringing the recejitacleinto the circuit of a dynamo 


Fig. 23. 
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tlie oxidizing ai'ipanitusi's are connected with tlie induc- 
tion-!ii)paratii8, while tlirongh tlie pipe h a mixture of 
anhydrous sulphiii'ic acid (.S(\) with etpial volump.s of 
oxygen and atmospheric air is forced tlwoiigh the oxi¬ 
dizing apparatuses. At the same time ;/ is opened, .so 
that the gas which lias heen highly oxidized in P is 
Slicked in fi;ie jets through the linseed oil, which is under 
a decreased pre.ssiirc of air, while the paddles (' driven 
hy the motive jiower bring the oil intimately in contact 
with the gases. ]5y this means the deconijiosition of the 
fatty acid eonihinations is very much accelerated, and a 
pale, thinly-fliiid jirodiiet is in a comparatively short 
time obtained, which, on exposiii’c to the air, dries to a 
tough and solid mass. 

'fhe jirodiiets of decomposition, carried away together 
with a .small portion of non-u.sed gases, may either 
he regenerated or simply conveyed under the tire of the 
steam boiler. When the oxidizing jiroee.ss is finished, 
which is ascertainwl by taking .samples, the conduit is 
first closed, the stirring apjiaratiis sto]ij)ed, and after 
some time the conduit d is closed while E is opened. 
.Steam now flows in, which first fills the vaeiiiim and 
then,.by opening/, Ibrcos the oil into the water apparatus 
If, which is filled half-full with slightly ammoniaeal 
water and heated by the waste of H by means of the 
coil iS". ]}y passing through If the oil is fi'ced from 
adhering remnants of acid, and is then directly conveyed 
through h to the storage-barrels, provided it is not pre- 
lerred to use first a cooling arrangement. 

Zimmermann and Hokwich’>iappar(dmen forthe produc¬ 
tion of siccative or boded od. —All apparatuses or utensils 
with which the linseed oil or the siccative oil formed 
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tlicri'froin comes in contact slionld bo niinle of load or 
lined with shoot-load, the addition of litliargc boiiifj 
saved by this moans. To obtain a frdod cjnality of sie- 
eative oil, tlie linseod oil used shonld bo of a pale color 


Fig. 24. 



and bleached in the air. For tlio prr|)aration of sieea- 
tivT oil an ajiparatns which imiy be called a qiiiok- 
boiling apparatus is used. Jt is shoon in Figs. 24 to 28 ; 
Fig. 24 roj)rosonting a view from above. Fig. 25 a fnjiit 
view, and h’ig. 28 a side view. Jt eon.sists of thr<?e 
principal jxirtions, viz.: J. The bo.\ vl of sheet-iron, 
which .servos for boating the linseed oil. 2. The iron 
receiituele /i lined with sheet-lead. 3 Two closed 
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slieot-ii’on boilers so-ealled also lined 

with lead. From the reeejitaele 71 the oil Hows through 
the eoek F and thf funnel y into the npperniost Iki.v n, 
passes through the o])ening t’into (In' hiex ii ininiedi- 
ately below, runs in a weak .stream through all the ho.\e.s 
< 111 , ele., eolleets in the lowest box <i, and from there 
pa.sse.s tlirongh tlie ])ipe thl and its In'aneh-pipc tl<l, 
width is jirovided with eoeks, into tlie sheet-iron e\linder 



C'C below. The air in CC eseapes through the <«ek 
K. whieh must remain onen while CC is being filled. 
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( being filled with linseed oil, the latter is again 
])um])ed through the lead jn'po c into the reservoir, to 
repeatedly inftke the same eirenit 
through A and C! until it is 
eoiiverted intosieeative oil. The 
tbreing np (jf the oil is eftwted 
as follows: After fillinga boiler 
its eoek, r/, is closed and the ])i])c 
I opened. Air is then forced by 
ineat]s of an air-pnnip upon the 
surface of the oil, wherebv the 
latter is pressed upwards through 
the pipes ee. For continnons 
working, therefore, two boilers 
are re<piired, the one being filled 
whilst the otlier is emptied. The 
object of connecting this appara¬ 
tus with the fusing apparatus is 
to utilize the air .still heated to 
o72° which escap(‘s ft'orn the 
latter at .r, for boiling the lin.seed 
oil. The hot air pas.ses at !i into 
the interior of A and yields its 
heat to the oil rnnning through. 
From the consi.stency of the ftnid arriving in the reser¬ 
voir 77 from t' it will be recognized whether the pro¬ 
cess is finished (jr whether the oil haj to pas.s omie more 
through the apj)aratns. Through h in the sides of A 
the area aa, over which the oil runs, ean Ire inspected 
and cleansed. The vapors evolved from the boiling 
linseed oil are carried off by the ventilator i, which 
conveys them to the chimney. 
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Novelties in the trentmaii of oils for the prepemdim of 
varnish .—Tlie object of this invention is to convert lin- 
si'cd oil ami otlie> dryinj; oils into varnish, which is 
effected by exposiii}; the oil to the action of heated air 
until it has acquired a syrupy consistence. * 

Fig. 27 represents a ground-jdan, and Fig. 28 a view 
and ])artly a .section of the a])j)aratns used in the tivat- 
inent of lin.seed oil and other drving oils. A.iA is a 
series of reservoirs for tin- ree('ption of (he oil to be 
treated. Fach ot these reservoirs is provided with ])ipes, 
Jllill, for the introduction of hot air. These ])ipes 
are divided int<i radial branch pijres, which are so ar¬ 
ranged that they arc snsjrended immediately over tin- 
bottoms of the re.servoii's without touching them. 
These braneh-pi])es are ]>erforated, so that the air con¬ 
veyed through the eondnits is forced in jets between tin! 
oil. The pipes 11 of the various reservoirs ai'C connected 
with a ])ipe, II', which is j)rovi(led w-ilh hot air directly 
froin the coil 6'in the furnace 1>. 

To obtain a constant supply of air, the coil Tis c(!n- 
nected with a forcing-jnimp, E (preferably a Root’s 
blower). T i.s a cock for regnlating the snp])ly of air 
conveyed from the blower to the coil (t is a loaded 
safety-valve. 'I’he bi'aneh-pi]!i's llJIll are also pro¬ 
vided with eoek.s, J<] for the regulation of the convey- 
anoe of air to the various reservoir,s, and for .stojrping 
the supply of aii' when the process has been executed in 
the various reservoirs. The, cocks F and F' are three- 
way eoeks, the construction of which is .shown in Fig. 
29. They are so arranged that the entire sn|iply ot air, 
or a portion of it, can be allowed to e.scaj)e from the 
reservoir. 

If, for instance, the entire scries of reservoirs is in 
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use, tlie maxitnnni siijiplv of air is required ; and if the 
air is heated to about 094° F., tlie codi uinst bo partially 
ii])cn. If, however, the temperature of the air in the 
coil is above o94° F., the cook must be opened wider to 
admit a smaller quantity of the air reeeived from the 
blower into the oMtlet-pl])e F, and a larger quantity into 
the (!oil. ]5y this means more air is introduced itito the 
heating apparatus and the scorching of the oil prevented. 
Th(> temperature of the oil should never be above 401 ° 
F. It is most convenient to execute the operation so 


KiR. 2S. 



that the oil in the various rc.servoirs is at different 
stages of treatment, so that when the process is finished 
in one reservoir the oil in another reservoir may be 
taken in hand, and so on until the entire quantity of 
oil h.ts been treated. As soon as the treatment of the 
oil in one reservoir is finished, the ^upply of heated air 
is stop])od by turning the (!oek F', by wdiieh an excessive 
increase in the temperature of the oil in the other reser¬ 
voirs is prevented. If, for instance, the reservoirs con¬ 
tain 225 quarts of oil, a sufficient quantity of hot air is 
introduced to bring the temperature of the oil to about 
250° F. This teraixirature is maintained for about 5 
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hours, when it is increased to about 401° F., care beinjf, 
however, taken not to rais(' it above this point. This 
teniporatnre is keiit up for i) or f! hours to drive off the 
acrid vajwr.s, tlieir regular diminution serving a.s an 
indication that the ])r()cess is finished. With'theces.sation 
of these vapors the oil suddenly tliiekeiis to a syrupy 
consi.stencc. When tljc l.atler stage lias been reached 
the .supply of healed air isstopjied and the oil discharged 
through the cock <i into the cooling reservoir. After 
cooling the oil has the appearance of a pale jelly. 4'he 
vapors driven oil' consist I'iiiclly of olein; they may be 
cidlected, condensed, and used fir various purposes. 
Fig. 30 shows a modilieation of the pipe through which 


Fig. :io. 



tlie hot air i.s introdncetl into the reservoir. The pipe 
ends in a T-piece which lies lengthwise in the reservoir. 
It is not perforated, but ojien towards both sides, so that 
the hot air is forced in two streams through the oil. 
This form of pipe is used in reservoirs which arc about 
twice as long as wide. 

10 
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VI. 

I’ltKl’ARATlOX OF OIL OR FAT VARNLSIIES. 

A (Iryinn; oil roiidored niori' (jiiickly diyin^i; by one or 
other of the ])i’oeesses de.scribcd in the preeedinji; chapter 
i': often called varni.sh. It lias aeipiirt'd the projicrty of 
rapidly solidifying, when exjiosed to the air in a thin 
layer, into a tough transjiarent mass possessing a con¬ 
siderable degree of eohesiveness and elasticity, yet rather 
soft. Although oil of this character has many uses in 
jiainting, it is not quite hard enough for some of the 
|)urjKises for which a true varnish may be reipiired; but 
its defects may be remedied by associating it with one 
or more of the resins previously described. 

Fat or oil varnishes are ])re|)arcd with the assistance 
of the hardest r('sins, namely, copal or amber. They 
jiresent a beautiful, glossy, glass-like appearance and 
lose their beauty only after a long time, even if exposed 
to the weather. Moreover, they })ossess considerable 
elasticity and do not crack or ])ecl off. 

Cnpal vnrniitJi .—.Apjiarently the sim])lest method of 
preparing fat cojial varnish would be by intimately 
mixing copal dissolved in any viilatilo solvent wdth a 
good quality of siccative oil and evaporating the solvent 
by heating the varnish in a distilling apparatus. The 
solvent might be regained by condensing, while the dis- 
8olve>d copal would remain in the fat oil. However, 
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siioh a process would require the use of thoroughly 
fused copal. But the cost of the latter w'ould be con¬ 
siderably higher than if the work were done with the 
ordinary nndistilled copal, as a considerable loss of 
volatile products is caused by the dry di.stillation of the 
resin. In practice it is therefore tlie aim to reduce 
as much as jrossiblo the loss caused by distillation. 
This may be done by heating the eoj}al until it appears 
to be entirely melted, and endeavoring to combine the 
fused mass with the lin.wd oil. 

Fat copal vaniinlt bp hoijiwj can only be obtained of 
faultlc.ss quality by special skill, it being by no means 
easy to hit the exact moment wlien the copal unite.s with 
the oil. The following diivctions, if strictly observed, 
will, however, |)roduce varnish of excellent quality. 

Copal 28 to 32 parts, linseed oil 100, litharge 2 to -3, 
oil of turpentine 70 to 80. 

3'he (juantity of copal to be used also determines the 
(]iiantity of oil of turpentine. A smaller quantity of 
the hard East Indian copal will be required, and more 
oil of turpentine may be adde<l; but if .soft copal is 
used, a larger quantity of it will be necessary, and the 
quantity of oil of tur])eutinc must be decreased. With 
a variety of coi)al never before used, it will be necessary 
to determine the quantities by experiment. 

Heat the linseed oil in a suitable boiler until it com¬ 
mences to throw up .small bubbles. While keeping the 
oil at this tem|)eraturc, melt one-fourth of the copal to be 
used in a small boiler over an open fire. The boiler 
should have eare provided with wooden handles. The 
melting of the eopal requires the greatest care and atten¬ 
tion. It should be eonstantly stirred ; should the sepa- 
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rate pieces stick together the more solid ones must Iw 
submerged in the formed fluid in such a manner as to 
keep everything at as uniform a .heat as possible. 
Finally, when the resin is thoroughly melted it eom- 
menees to thihw up hubbies, and, on further heating, to 
smoke. This is the moment when the naflteel resin must 
be mixed with the hot linseed oil. 

With a ladle holding about twice as much oil by 
weight as the (jnantity of eo])al melted at one time, tlie 
hot oil is di])ped from the boil(‘r and allowed to flow in 
a flue stream through the narrow spout of the ladle into 
the melted copal. The mass must be constantly stirred 
until it flows uniformly and (juietly. 

The small boiler contaiTiing the mixture of liuseed oil 
and eojtal is then |daecd alongside' of the large boiler to 
keep warm, and the same ojxiration with another fourth 
part of the copal is repeated in another boiler. This 
boiler is also kejd warm, and a third and fourth boiler 
containing eorresjionding quantities of copal and oil are 
taken in hand. When the work with tlie last (fourth) 
boiler is fitiishcd, all the solutions of copal arc added to 
the linseed oil still remaining in the large boiler. The 
small boilers are quickly emptied in succession, and the 
contents of the large boiler arc then constantly and 
uniformly stirred. A considerable quantity of viscid 
solution of copal remains adhering to the sides of the 
small boilers and must be recovered j.s soon as possible. 
When the copal solution has been poim;d into the large 
boiler a ladleful of oil of turpentine is brought into the 
small boiler which has first lx;en thoroughly heated. 
The copal adhering to the sides is then detached and 
mixed with the oil of turpentine, which is best effected 
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by means of a supple spatula of bard, wood. Rattan 
c(tveivd with rvdiber is also very suitable for the purpose. 
When the sides of the small boilers are bright they are 
let stand in a warm place until the varnish in the largo 
boiler is finished. 

The liiisecd oil now eontaining the entire quantity of 
eo])al to be used must be boiled to x'arnish. In the re¬ 
ceipt litharge is prescrilaal, but borate of mangane,sc 
(0.25 part for 100 parts of linseed oil) may be sub¬ 
stituted for it. Add tlic litharg(! or borate of manganese 
very gradually witli constant vigoi'ons .stirring, and raise 
the teni])erature to tin' required degree. Tlic scum ap- 
])earing on tlie surface must constantly be removed. 

.\fter tlie fluid lias boiled for two liours, counting 
from the time wlien tlie litliarge was added, it is tested. 
To a spatula dippisl into it the varnisli .should adhere 
in a tliiek layer, and drop from it in transparent gold- 
'■cllow threads, lieeoming very tliin towards the last. 
Rv tlie so-called drop-tc.st, a drop of the varnish let fall 
upon gla.ss should form a high arch, and when cold 
should be of the consistency of thick, thread-drawing 
svrnp. As soon as this is the case, firing is discon¬ 
tinued, and the oontent.s of the boiler are allowwl to 
cool off to between 140° and 158° F. The oil of tnr- 
jientinc contained in the small boilers is then added. 

The l•enlainlng quantity of oil of turpentine must not 
be added in too large portions. I irst about 10 percent, 
of it is added and later on only 5 per cent., the varnish 
being tested every time after it has been thoroughly 
stirred. As long as the varnish is viscid after it is cold 
and quickly becomes thick, more oil of turjjcntine may be 
added. But if it becomes less viscid after only a small 



150 VAENIS^HES, LACQUERS, AND PKINTING INKS. 

quantity of oil of turisentiuc has been added, the addi¬ 
tion of the latter should he interrui)tcd, since the quality 
of the varnish would be injured by adding more. 

(rood copal, varnish should be viscid and have a light- 
golden color. It should run freely from the brush with¬ 
out forming streaks and dry in from 6 to 12 hour.s. 

Fat oopal varnith vMiout hoUiwj. —M'ith the use of 
fuseil and distilled copal the pre[)aration of varnish is 
more readily accomplished, the o[M*ration Ix'ing very 
simple. Though the solution of the copal ma}- be 
effected in the cold, it is mudi aiictdcrated by heating 
to about 212° ff. Heat 200 lbs. of linseed oil and GOO 
lbs. of oil of turjHmtine in a vessel by means of a steam 
coil and add 200 ll>s. of ]>rc]>ared copal, which dissolves 
very readily. An apparatus very suitable for tlic pur¬ 
pose is shown in Fig. ;jl. //'is a copper cylinder sur- 


Fig. 31. 



rounded by a wooden jacket and cldsed with a lid. In 
the centre of the cylinder rests a metal sieve. The (!opal 
is placed upon thi.s sieve and the necessary quantity of 
oil is then poured in. On the bottom of the cylinder 
is a coil, h, which is connected by the pipe i with the 
steam boiler. In this apparatus solution is effected 
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without any assistance, no e\'apoi’ation of oil of tnr- 
jientinc taking place, and there is no danger of ignition. 
When the solution of the copal is complete the varnish 
is drawn off through tlic pipe and cock g, and the aj)- 
paratus may he immediately rinsed. 

For working on a small scale boiling water may l)e 
substituted for steam. Fig. 32 repre.scnts an apparatus 
by means of which quite large quantities of fat eoiial 
varni.sh can be prepared. 


Fir. S2. 



A boiler, K, is bricked-in in a fire-place, H. The 
bottom of the boihw is bent inwards so as to offer a 
larger heating .surface to the flame. In this boiler is 
placed a second boiler, F, the bottom of which is pro¬ 
vided with a pii)e, A, which is closed by a eoek. The 
boiler Fis provided with a lid of a peculiar shape. It 
consists of a strip of sheet-iron bent at a right angle, 
which runs around the entire edge of the boiler and 
forms with the latter a gutter, li. The cover D is so 
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shaped as to fit exactly into this gutter. If the latter 
is filled with liusced oil and the cover jdaced in po.sitioii, 
the interior of the vessel F is hermetically closed, but 
without danger from steam pressure in the interior of 
the vessel, because as soon as steam is developoal it (iresses 
the fluid in tlie gutter outwanls and escapes. 

A projecting ring is fastened in the interior of the 
boiler J''iit about two-thirds of its height. Upon this 
ring a flat vessi'l, ( \ the bottom of wliieh is ])erforated 
like a sieve, is placed. This v(‘ssel seiwes for the re- 
ception of the eo]ial, previously reduced to small pieces. 

For coital varnisii the following (piantities ;ire used :— 

Distilled copal lOb jiurts, volatile eo])al oil 20, oil of 
turpentine 200 to 500, linseed oil 100. 

The operation begins with filling the boiler K with 
water, and heating it to the bialing-point, the linseed oil 
to be used being at the same time i>ut in the, boiler F. 
Next 20 parts of the copal arc dissolved iji the 20 parts 
of copal oil, and the solution added to the linseed oil. 
'fhe vessel C is then placed in position and filled with 
the remaining co])aI. hdiially, enough oil of turpentine 
is added to cover the copal about 4 inches deep, and 
then tlie lid is placed in the gutter filled with linseed 
oil. 

'J'he water in K is kept constantly boiling for .3 or 
4 hours, the water lost by evaporation being from time 
to time replaced. By this pnx:es8«the contents in F 
ac(iuirc a sufficiently high temperature to di.ssolve the 
copal. 

With the use of this ap])aratns there is a considerable 
saving in fuel and labor, as stirring is entirely done away 
with. No oil of tur[)eutiue is lost by evaporation, the 
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inner space of F being hermetically closed by the gutter 
filled with linseed oil. All danger of the fluids igniting 
is removed, and a very light-colored and entirely clear 
varnish is obtained, esjMa:ially when the jiieees of copal 
are laid upon a linen cloth spread over fhi' bottom of (_\ 

When solntJon of the copal is coni])lcte, the fini.shed 
varnish is allowed to run off by opening the cock on the 
discharge pi])c -1. The rarefaction of the air eamsed in 
the ves.scl F by the varnish running oil’ would have the 
elfect of forcing the linseed oil contained in the gutter 
F to 7''by the pressur'c of the outer air. The lid ha.s, 
therefore, to be removed before oj)ening the c(jck. 

After the di.scharg(‘ of the finished varnish the 
apparatus can be immoillately rinsid, and thus con¬ 
siderable quantities of varni.sh can be made in a short 
time. 

('olmirsK enpa! vaiiiish ,—'fhe following procp.s.s yields 
an almost entirely eoloi'le.ss and durable fat co]ial var¬ 
nish. Finely powdered Fa.st Indian copal is dried for 
several hours in a current of hot air, having a tenqiera- 
tiirc of at least 248 ' F. The jiowdi'r is then brought 
into a large gla.ss bottle together with entii'ely djy jiow- 
dered glass or quartz sand, and the whole mi.ved by 
shaking. Enough chloroform or pefrolenm-naphtha to 
cover the mixture is then brought into the bottle and 
the latter being well closed is allowed to stand quietly 
overnight. The copal .swells up during this time and 
can bo readily di.s.solved in other solvents. 

The next day the contents of the bottle are brought 
into the apparatus show'n in Fig. 10, p, 104, and a 
suitable quantity of oil of turpentine is added. At 
first only a gentle heat is applied, and the apparatus is 
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SO arranged that the condensed vapors of the cliloro- 
form run back into it. After lieating at 140° to 158° 
F. for about one hour, the solution of the (!opal lias 
made considerable progress, and the cooling vessel is 
now so arranged that the condensed vapoi's ol' chloro¬ 
form run off from the lower end of the coil. If the 
temperature is not allowed to rise higher than the lioil- 
ing-|)oiut of the .solvent used, the latter can be recovered 
in an cntirelv pure state and without much loss. 

When all the solvent has been distilled off, the cooling 
vessel is so arranged that the va])ors passing over must 
))ass back Into the apparatus, and a .strong tire is kept 
up lor about one-half to three-quarters of an hour to 
make the oil of tuqientine boil vigorousl}’. During 
this time the cojial will com(iletely dissolve in the oil of 
turpentine. 

AVhile the solution of cojial is boiling, very pale- 
colored siccative lin.seed oil, prepared with borate of 
nmngatiese, is heated in an open boilttr in a waUtr-bath 
to 212° F. The boiling of the turpentine is tben in¬ 
terrupted and the solution of copal cooled oft’ by with¬ 
drawing the fire. When it shows a temperature of 
from 140° to 158° F., it is gradually brought into the 
boiler containing the lin.seed oil, care being taken to 
stir thoroughly after each addition. After the last por¬ 
tion of eopal solution has been added stirring should be 
continuid for about twenty mimHes. The very pale 
varnish is then filled into large glass bottles, where it 
becomes entirely clear. 

Fiji amber varnidieH ai'e in the main prepared in the 
same manner a.s copal varnishes. Distilled amber may 
be used directly with linseed oil, but the produet is of a 
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darker color tlian wlien a solution of tlic resin is first 
])reparcd and then mixed with a good quality of sicca¬ 
tive oil. For a surface requiring a very durable glossy 
coat of varnish without much elasticity notliing is better 
than fat amber varnish ; but whore elasticity is a ne(to.s- 
sary ju-operty, cojial varnish is to be jua'ferred. 

A good copal or amber varnisli should leave a film on 
a sheet of glass which combini's the (pialilies of hard¬ 
ness and toughness. The toughness is given by the oil, 
the hardness by the resin. Such a film should not be¬ 
come fissured even when it has been exposed to sunshine 
for a year. 

Fat varidshes mav also he <«dored, which is done iti 
a manner similar to that mentioned later on in treating 
of volatile varnishes. Ilowiwcf, they are, not very fre¬ 
quently (‘(dored, their complete transparency heing one 
(d’ the principal qualities desired. Usually the article 
to l)p varnished is first stained or painted the required 
color and the coat of varnish is then laid on the paint. 

Pah oak varnhh .—Melt 4 lbs. copal, mix with IJ 
gallons linseed oil 2 ozs. each of di’ied cojrperas, dried 
sugar of lead, and litharge. Foil the mixture well, thin 
w'ith 2| gallons oil of turpentine, and filter. 

Hard ehurck oak raniixh .—Melt 4 Ihs. Kawri. mix 
with 14 gallons linseed oil, boil until it strings well, then 
after cooling thin with 2J gallons oil ot turpentine. 
This varnish dries with a hard glossy surface iu from 
G to 7 hours. 
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VII. 

rRICPARATION OR VOLATII.E OR. SPIRIT VAR¬ 
NISH E.S ANI) I.ACQUERS. 

Bv volatilo (ir .spirit variiislips and lac(|n('rs arc nn- 
dcrstnod all tluise from wliich the solvent ean be evapo¬ 
rated by heat without sutl’erinii dceompo.sition. They, 
therefore, include all those varnishe.s and haeqners in the 
preparation of which fat oils are not used. The (diief 
solvents formerly employed were spirits of wine and 
oil of turpentine, but the progi'ess in the tar and petro¬ 
leum industries has now |)laeed .at onr disposal at very 
low ju’iees sneh excellent solvents us benzole and ])etro- 
leiini-naphtha. The resins are now freipienlly di.s- 
solved in one of these solvents so that a fluid of syrupy 
consistence is obtained, which is reduced with sjiirits of 
wine or oil of turpentine. The chcaiier wood-spirit may 
in many cases be substituted for spirits of wine. 

Spiritn of mine varnixhex .—If properly prepared, those 
varnishes may be readily obtained as clear as water. 
They dry very <piickly, e.s])eciall^ in summer, and pro¬ 
duce a smooth, glossy coating apiiarently faultless. But 
even if the varnished object be protected from all shocks, 
innumerable small fissures will in a short time lie ob¬ 
served in the coat of varnish, in consequence of which 
it loses its lustre and even peels off. This is due to the 
fact that the layer of varnish consists only of the un- 
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changed resin which lies upon tlie article in a thin layer. 
Hcsiiis being mostly very brittle substamvs, a very slight 
decrease in the tenijx'ratin'e to which the varnished ob¬ 
ject is e.xposcd may cause a separation of the, contracting 
particles, whereby the above-mentioned .small tissnres 
are produced. 

What has been said in regard to spirit varnishes ap- 
])lics to all other varnishes and lacipiers in which the 
solvents used for their preparation do not take' part in 
the formation of the actual layer of varnish ; and the 
more volatile the solvent is the more rapidly the haid 
<'oaling will be formed and tbe nujrc readily it will 
crack. This detect of spirit varnishes may to some 
extent be remedied by using, in connection with hard 
rcsiiis, .soft resins nearly allied to the balsams or tnr- 
pentines, or by mixing the s}firit varnish with an oil of 
turpentine varnish. 

(Hloftiirpcnliiic ronit.v/ic.v are ])repared by di.ssolving 
t)ie re.sins in oil of turpentine. They are not liked on 
account of their strong smell, which does not entirely 
disappear even after the lap.se ()i eonsi<lei'able time, 
though it may be removed by lu'ating the varnisht'd 
objed. 

As resins can generally be more readily di.ssolved in 
oil of turjientine than in limseed oil, oil ot turpentine 
varnishe.s are frcijuently added to fat varnishes to over¬ 
come tbe greater difficulty of dissolving resins in fat 
oils. When used by thern.selves, oil of turpentine var¬ 
nishes produce a,s beautiful a coating as spirit varnishes 
and, moreover, possess the advantage of being less 
brittle. To a certain extent the oil of tnriientine takes 
part in the formation of the layer of varnish, a very 



158 VARNISHES, LACQUERS, AND PRINTING INKS. 


small quantity being changed into resin—becomes tur¬ 
pentine—and renders tlie coating more elastic. 

Tar (III raniinJicn, as well as benzole and petrnleum- 
nnphtlia rarpinhes, possess nearly the same ])roperties as 
spirit varnishes. These solvents can be most suitably 
used by bringing just suffieient resin in contact with 
them to form a viscid fluid, and to reduce the latter 
witli spirits of wine, oil of turpentine, etc. lly this 
means the time re((uire(l for the jiroecss is cousideralfly 
shortened, the resins dissolving more rapidlv in benzole 
and petroleum-naiflitha than in alcohol. Sjiirits of 
wine, which is to be used for dissolving resins, must 
show at least flO per cent., but flu- riKlucing a solution 
already made, a strength of 85 per cetit. or even of 80 
per eent. will answer. It is, however, advisable to de- 
termiiK! first by a test how far the use of weaker s[)irits 
of wine is permissible; because if too much diluted, it has 
not the power of kee|)ing all the resin in solution and a 
[Ku-tion of the latter will separafe in flakes. When in 
testing the varnish it is observed that it becomes less 
transparent, esjiecially wlnm exposed to a lower tem- 
jieratiirc, or eommences to o[)alizp, the s])irits of wine 
has been too much diluted. 

Pre.purniion of volatile or npirit varnklien on a m.all 
mile .—Take a wide-mouthed bottle furnished with a 
Avell-fitting cork, the lower end of which is provided 
with a small hook. Tie up the r«ins in small bags of 
muslin, allowing siifllcient space for swelling, and sus¬ 
pend the bags from the hook in the bottle filled with 
the solvent so that they arc; just immersed in it. The 
solution of the resins is thus accomplished without the 
ned^ity of shaking the bottle. The dissolved resin, 
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l)eing denser tliaii the solvent, sinks to the bottom of the 
l)ottle, and tlie solvent eonies constantly in contact with 
nndissolved material. 

Fillriition nf r<irnliilie.s. —'I’Ik' palest and brightest 
varnishes are obtained by tilti'ation. As there would be 
considerable loss of the volatile solvent if the filtration 
were carried on in o])cn funnels, and such loss would 
prevent eflicient filtration by the varnisl] lieeoming too 
thick, it is necessary to use a siiu|>Ie ajiparatns such as 
shown in Fig. .‘i.'i. Jt consists of a glass jar or bottle, F, 


I'lg. .33. 



ivhieh is hertiietically closed by a cork with two holes. 
The neck of the gla.s.s funnel T, the upper rim of whicli 
is gronnd smooth, passes throtigh one of the holes, while 
a glass tube, r, lient at a right angle, is fitted info the other. 
A wooden cover, D, with a ring of rubber on the lower 
side is placed upon the funnel, thus closing it air-tight. 
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In the center of the cover is fitted a glass tube, r', also 
bent at a right angle, and is conru'cted with the tube r 
by the rubber hose /■•. ' 

Either filtering-pa per, as shown in the illustration, or 
fine cotton is used ns filtering material. The varnish to 
be filtered is jnit in tlie funnel 7'. The. lid is then 
])laeed in position, and should only be removed for the 
purpose of jxinring more varnish into tlie funnel. As 
the varnish tillei-s through, the air <!onrained in the jar F 
is disjdaced and e.seapes through /■, Ic, and /■' into the 
funnel T, where it absorbs the vapor of the fluid, but 
absorbs nothing more after it is one(' saturated. 

Blaicliini/ or (Irroloratioii of vorriirhcK .—Many var¬ 
nishes for special pur]>oses recpiire to be absolutely 
colorless, and have to be submitted to a special treat¬ 
ment or bleaching process. Animal charcoal is gene¬ 
rally the .agent used to effect this object. It should be 
reduee<l to the fineness of coarse .sand, a finer powder, 
though more efleetive, being a])t to become clogged, 
rendering the filtering very tedious. Commercial aidmal 
charcoal contains salts that might prove injurious to the 
ingredients of tln^ varnish, and hence it must be freial 
from them by treatment with hydrochloric acid as 
follows:— 

Bring about 10 lbs. of raw animal <‘harooal into a 
stoneware ])ot having a caji.acity of about gallons and 
pour on it b to 8 lbs. of crude kydnichloric acid, and 
allow the mass to stand for one day in the covered pot, 
during which time it should be re|)eatedly stirred. 
Then pour the contents of the pot into a tub containing 
about 14 gallons of water. Allow the charcoal to settle, 
then pour ofi'the supernatant fluid and again pour clean 
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water over the charcoal, re])eating the same operation 
until the water shows no acidity. This is ascertained 
by dipping blue litmus pajxir into the water. If the 
blue color is not changed, the water is tree from acid ; if 
the blue oolor turns red never so .slightly, the water is 
not entirely freed from acidity. The washcxl animal 
charcoal is then di-ied by heat. 

For preparing small (jnantities of varni.sh the bleach¬ 
ing process may be efteeted at the same time as filtering 
by j)la<'ing the animal charcoal in the funnel 1] I'^ig. 
33, and pouring the varnish to be filtered upon it. Hut 
this operation is objectionable, as it docs not permit the 
changing of the iiltering substance or the animal char¬ 
coal, should cither of them lose' thc'ir efficacy. It is, 
therefore, |)refei'able to carry on the operation in a 
special apparatus shown in Fig. 34. 

The varnish to be bleached and filtered is contained 
in the bottle A. It i.s provided near the bottom with a 
neck, 7)’, into which is fitted a piire which can be closed 
by a cock, C, which i.s (connected with the ])ipe D by a 
piece of rubber hose. 4’he |)ipe IK as seen in the illus¬ 
tration, is fitted into the lid of the vessel E. l hi.s is a 
cylindrical sheet-iron ve.ssel with a ring, on the bot¬ 
tom, which serves as a support for the cylinder G. This 

eylinder is of woven wire, and is filled with coarsely 
powdered animal charcoal. The tapering piece jointwl 
to the ve.ssel E enters into a i)iix! which passes through 
the cover //into the funnel ,7. The cover is provided 
with a rubber ring. The funnel is fitted into the jar A. 
A rubber hose, /, connects the two vessels A and K. 

By opening the cock 0, the varnish is allowed to flow 
into E, where it is bleached by the animal charcoal. 

11 
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From here it passes directly into the filter and collects 
in K. The entire arrangement of the apjiaratus is such 


Fig. 34. 



that, should it hecome necessary, the filtering material or 
the animal charcoal can be chan(|cd in a short time, 
while a loss by evaporation is at the same time pre¬ 
vented. 

Coloring of varnishea .—The best plan is to color the 
varnish after the entire operation is finished. Prepare 
an entirely clear saturated solution of the coloring- 
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inattei' in alcrohol and add cnongli of it to tlie vaniisli to 
prodnw tlio desired sliade. Jint as of some eoloring- 
iiiatters a eonsiderable (jiiantity of the solution has to 
he used, the vaniisli must be made sumew hat more viseid, 
otlienvise it would turn out too thin. Witli tlie ii-^e of 
aniline eolors this |ireeaution need not be observed, these 
eolors dissolving readily and lint a eoniparalively .siiiall 
qiiantilv of them being reipiired to produee the de.sired 
result. 

JUrciiioiiH fi}r rnhifih' or rpirit raniinlirx and 

lai-ijnerr .—Jii prejiariiig a varnish It is absolutely neees- 
sarv to know for what purpo.se it is to lie used, since a 
varnish iiiteiidcd, for instaiiee, for coating metallii’ 
objects iiiu.st po.ssess different jiroperties from one to be 
employed on leatlier; tlie first should be as glossy and 
lianl as po.ssible, whilst the otlier needs to be elastic and 
soft. 

However, great hardness, whieli is always aasoei.ited 
with a certain degri'O ol' brittleness, and, on the other 
hand, elasticity and pliancy, eaii only be obtained by the 
use of different kinds of resin. 'I he hard rc.sins, like 
amber, copal, and .shellac, will produce varnishes pos¬ 
sessing groat lustre, which, however, are also quite 
brittle; whereas sandarac, mastic, elenii, and A enice tur¬ 
pentine possess the projierty of I’endering varnishes more 
pliant and tenacious. 

From what has been said above, the directions given 
for preparing varni.shcs can be readily modified in a 
suitable manner; should the varnish he too soft, the 
quantity of amber, copal, or shellac is increased; should 
it he too hard and brittle, this defect is remedied by an 



1C4 VARNISHES, LACQUERS, AND PRINTING INKS. 


addition of soft resin, siieli as mastic, clenii, or Venice 
turpentine. 

The quantity of solvent to be used'for a certain quan¬ 
tity of varnisli varies also. Viscid varnislies will he 
of greater value than tliinly-fluid |)roduets, since tlie 
former can be reduced at pleasure, (ienerally 21 parts 
of solvent are counted fiir 1 part of resin. For certain 
operations, for instance, bleaching and filtering, it may 
be necessary to reduce the varnish, 'fo restore to it the 
]>ropcr degree of consistency it is allowed to run into 
a distilling apparatus and the.necessary (piaiitity of the 
solvent is distilled oH'. 

When the business is carried on on a larger scale, it is 
advisable to ki'cp a stock of dissolved resins on hand and 
to |)rc])are the varnishes by simjily mixing the solutions. 
To do this readily solutions containing the resins and 
solvents in a simple pnqxirtion should be |)repared, and 
this proportion should be marked on the bottle, as, for 
instance:— 

Fart.s. 

Kuby shellac 1. 

!)0 per cent, spirits of wine 5. 

By preparing such solutions on a large scale the labor 
of filtering may be saved, as the .solid particles suspended 
in the fluid will in a few weeks sink to the bottom and 
the solution lieeome entirely clear. Should the varnish 
prepared from the mixture be too thinly-fiuid, it is 
brought to the projicr eonsi.stency by evaporating in a 
distilling apparatus. 
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Amber Hi>mt Vtiruishen. 

Pale (iwlirr spirit rarnirb. —Fused amlxT 8 parts, 
sandiirae 8, mastic 2, t)0 per cent, spirits' of' wine 48. 
Alix tile coarsely-powdered resins with tiioronjrhly 
washed enar.se glass-powder and di.s.solve tlicm in the 
spirits of’ wine. When solution is eoniiilete add 2 parts 
of Venice turpentine, mix thoroughly, and let stand 
until clear. 

Amber Sjiiril riirniAi. —Dissolve fn.sed aniher 4 parts, 
sandarae 6, and eleini 1, in !)() percent, spirits of wine 
12. A small (pianfity ofcainjihor—about | jiart—may 
eventnally be added to the solution. 

Amber and turpentine spirit varnish, —A rapidly-dry¬ 
ing varnish is obtained by dissolving 20 jiarts of fused 
amber and 2 parts of Venice turpentine in 30 to 40 
parts of oil of turpentine, the (piantity of the latter 
depending on the productivity of the andier. 

Amber spirit varnish far photographs. —For coating 
finishwl photographs as well as photographic negatives, 
a solution of amber in chloroform is very suitable. The 
(piantitics may be chosen as desired. The layer of var¬ 
nish becomes in a short time so hard and solid that it 
can scarcely be distinguished from glas.s. 

Amber a.nd copal spirit rarni.sh. —I)is.solve 4 juirts of 
fused amber and 6 effused co])al in 40 of oil of turpen¬ 
tine. Add to the solution, best with the assistance of 
heat, 2 parts of Venice turpentine. 

A^nbcr and ckmi spirit varnish, —Dissolve amber 20 
parts, elemi 5, and Venice turpentine 5, in oil of tur¬ 
pentine 60. 
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(hptil Spirit Vm-iliKlier. 

« 

According to Hoereii, copal spirit varnish i.s iin'parcd 
as follows: J^issolvc in the cold or I >y gentle heating (!() 
jjarts of West Indian copal in 60 ]>arfs of 98 |)er cent, 
sjnrits of wine, 10 parts of ether, and 40 parts of oil of 
turpentine. The resin dissolves readily and completely 
without previonsly swelling np. It may, however, 
happen that a few pieces of the resin behave differ¬ 
ently from the rest and di.ssolve only to a jelly. It is, 
therefore, best to test the resin before dissolving it. 
This is readily aeconij)lished by using only largo |)icces 
for the pre])aration of the varnish and separately ex¬ 
amining small splinters of the selected pieces by gently 
heating tlunn with the mixture of solvents in a test-tube. 
The pieces which swell np shonld be rejected. 

Copal xpirif vaniixli, —j\Ielt earefidly over a very 
moderate fire 2 parts of copal, and when the resin flows 
uniformly add 1 part of tnr|)entinc, and mix tlK)ronghIy 
with the .assistance of gentle heat. Then ponr the mass 
njion a plate and allow it to cool. It is then powdered 
and dissolved in 4 ])arts 9o |x;r cent, spirits of wine by 
])lacing the vessel over hot water. 

Pale copal spirit rarnixli .—Uednee .1 Jiarts of co|)al 
to powder and ponr 6 parts of acetone over it. I^et the 
whole stand for 24 hour's and then add 10 parts of S)G 
per cent, spirits of wine. Solution may be assisted b}' 
gentle heating over water. Then add ^ part Venice 
tirr[X)ntine and mix thoronghly. 

Oupal xpirit rarnidi with camphor .—Mix 4 parts of 
copal reduced to a fine powder with 1 part of pulverized 
camphor, and intimately triturate the mixture with 15 
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parts of 98 per cent, spirits of wine. Solution is assisted 
by heat, best by hot water. 

Solution is still more readily effected by adding to the 
above ingredients 8 parts of oil of lavender. Pour the 
oil of lavender over the eopal and camphor mixture, 
let stand overnight, and then di.ssolvc the whole in the 
spirits of wine. 

Copal and turpentine rpirit raniinli .—In its most 
sim])le form this varni.sh is prej)ared by dissolving 3 
])arts of eopal redneed to a fine ])owder in 15 parts of 
oil of turj)entine slightly heated. 

lletter i-esidts are, in this ease, also obtained by the 
addition of oil of lavender, the following quantities 
being used : Co])al 5 [larts, oil of lavender 6, oil of 
tur])entine 20. 

A cheaper ju'odiiet is obtaiue<l by melting 4 parts of 
eopal together with J [)art of Venice turpentine, pour¬ 
ing the fused ma.ss upon a stone plate and allowing to 
cool. When cold it is dissolved in 8 jiarts of oil of 
turpentine. 

Elastic copal spirit varnish .—Mix 4 parts of pulver¬ 
ized copal with 1 part of judverized camphor, and pour 
12 parts of ether over the mixtiirt'. Let the whole 
stand 24 hours and then dissolve in a mixture of 2 
parts of oil of turjicntine and 20 parts of 98 per cent, 
spirits of wine. 

A similar varnish is ])repared as follows: Dissolve 
camphor 5 parts and copal 20, in 60 parts of ether. 
The solution becomes clear only after standing a long 
time. It is allowed to stand for weeks in bottles, when 
the upper clear portion i.s poured off. The sediment con- 
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sists of swelled-up copal, which has to be again treated 
with camphor 2| to 4 parts, copal 10 parts, and ether 
60 parts. 


Dammar Spirif ]'arnixlicn. 

These varnishes arc ]irepared as follows ; Mix eoarsely 
comminuted dammar with ecpial parts by weight of oil 
of turjientine and he.at the mixture over a moderate coal 
fire to gentle boiling. Then take the pot from the fire 
and add very gradually, with constant stirring, 1 to 
parts of oil of turpentine. Now heat the mixture to 
about the. iKjiling-poinf, then take the pot from the fire 
and allow to cool. Filter the varnish. 

The directions given above may also be modified as 
follows: To .3 parts of dammar melted at a very mode¬ 
rate heat add very gradually and in small portions J ])art 
of Venice turpentine. When a homogeneous mixture 
has been effected, remove the ])ot from the fire and add 
very gradually oil of turpentine. The rest of' the oil 
of turpentine—10 parts in all—is added only after the 
mixture is perfectly homogeneous. 

In preparing dammar varnishes it is of importance 
that the resin should be perfectly dry. This is best 
effected by melting the resin, but in doing this not too 
strong a heat must be applied, otherwise the pale color 
which distinguishes dammar varnish 4'rom amber and 
copal varnishes is in a measure destroyed. 

Dammar varnish, I .—Dammar 40 to 45 parts, oil of 
tui'iientine 50 to 60. 

The preparation of this varnish requires a peculiar 
treatment, dammar being soluble in oil of turpentine' 
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onlj' when the latter contains no water. If water is 
])reseiit, the resin is absolutely insoluble. According to 
an old Irrational ])roccss, by' which a large quantity of 
oil is lost t)\' evaporation, and which besides is very 
dangerous on account of fire, the resin is heated in the 
oil of turpentine until this no longer throws up bubbles, 
caused by tlie aqueous v.apor, but ])reseuts a smooth 
surface at a tem[)eralure of from 218'^ to 2()(i° I*'. 

A more rational process is as billows: Heat the resin, 
])reviously heated for a short time to about 225° P., 
witli a very small (piantity of oil of turpentine until 
the latter boils. This will form a very thick solution, 
which only requires to be reduced with oil of tiirpeutiue 
to furnish varnish. 

Dammar raminh, II. —Damtuar 80 parts, linseed oil 
4 to 5, oil of turpentine ]O0. 

Boil the linseed oil for a few hours w'ith the resin and 
a small quantity of oil of turpentine. Though the var- 
ni.sh obtained in this manner is not quite as pale as that 
with oil of turjKmtine, it flows better from the brush. 

Dammar and mpal varnl.di. —Copal 40 ]iart,s, dammar 
80, lin.seed oil 10, oil of turpentine 100. 

Divide the linseed oil into two jwrtions; dissolve the 
copal in one portion and the dammar in the other. Pour 
the solutions together and reduce with the oil of turpen¬ 
tine. 

Elantm dammar varnUhfor photographs. —Dammar 4 
parts by weight, acetone 18. 

Bring the dammar into a bottle, pour the aectone over 
it, cork the bottle tightly, and let it stand in a moder¬ 
ately warm place for 14 days. Then pour off the solu- 
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tion from tlie rosidiie. The varnish should be a])|)lied 
with a soft brush, repeating the apiilieation several times. 

.Vadic Vai-nixhcs. 

These varnislnss are usually prepared by dissolving 
mastic in oil of turpentine, although other volatile oils 
and even absolute alcohol may be employed. Jlr. A. II. 
Church descrilK's the [iroeess of preparing mastic var¬ 
nish as follows: To prevent the resin from caking 
together, warm jiowdei-ed glass or warm fine white 
quartz sand may be added to the mixture of n'sin and 
solvent. The oil of tnr|)entine should be absolutely free 
from moisture; the mastic may be in tears, or preferably 
purified and dried. The materials arc introduced into 
a capacious glass flask fitted with a cork, tube, and con¬ 
denser so arranged that when the fliusk is heated in a 
water-bath the vapors given off from the .solvent may 
be eonden.sed and returned to the vessel. The.tempera- 
ture of the bath may be 212° F. if oil of turpentine is 
uswl; it should not lx‘ allowed to rise beyond 17G° F. if 
absolute idcohol or ftfi per cent, spirits of wine is substi- 
tutial for the oil of turpentine. The following receipt 
gives a varni.sh which contains nearly 25 ))cr cent, of its 
weight of mastic, but the proportion may ea.sily be in¬ 
creased or decreased : Mastic 14 ounces, spirits of tur¬ 
pentine 44, powdered glass or fine quartz sand 6. 

When the ma.stie has dissolved the varnish is alloweil 
to cool, and is then poured off into a glass vessel, which 
is tightly closed. In this glass vessel it is allowed to 
rest until jierfectly clear. Or it may be clarified by 
filtering in the apparatus described on p. 159. 
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The varnish prcpai'ed according to this receipt is nearly 
colorless, and leaves a brilliant glossy film when it evapo¬ 
rates on a smooth surface. But this film is very brittle, 
and easily abraded liy gentle friction,even with the finger; 
in fact, it consists of little more than tlie original mastic 
resin, the fragility of wliieli is well known. To obviate 
this brittleness many plans have been devised. Some¬ 
times Venice turpentine, (,'anada balsam, or elemi is 
introdneed in small ipianlity, not exceeding one-seventh 
in wi'ight of the mastii^ used. In eonseqnenee of such 
admixture of a natural soft tinpentine, the varnish pro¬ 
duced dries more slowly, and leaves a less brittle, tougher, 
more adhesive, and more elastic film on evajwration. 
Ultimately, however, these balsams become brittle like 
mastic itself 

Mnxlk nmmh, T. —Mastic 4 to 5 parts, sandarae 5 to 
6, Vi'iiice tur|)entine .1 to |, spirits of wine 2(i to fiO. 

Mantio vaniish, IT. —Mastic 5 to fi ]iarts, sandarae 10 
to 12, Venice turpentine \ to 4, spirits of wine 2(1 to llO. 

Moittle rani'inli, veri/ trampareni, fur oil-p<imfwgs .— 
Mastic dC parts by weight, Venice tiirpetitine 5, cam¬ 
phor li, rectified French oil of tur|)entine 23, 1)6 per 
cent, alcohol 100. This vafuish is prepared in a w^ater- 
bat.li. 

Hekl’n m'lMk vnnuHh fur pnddmard artuicM. —Re¬ 
duce 36 parts by weight of mastic in grains and 18 
jmrts of sandarae to powder, and mi.x the jKiwders with 
20 parts of powdered glass. Then dissolve them in 200 
parts of 96 jx;r cent, spirits of wine and add 20 parts of 
Venice turpentine, previously liipicfied, to the solution. 
Mi.x the whole by shaking and finally filter. 
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Common Resin Vanikhes. 

These varnishes arc tlie eliea]iost,' but also the least 
durable pro,ducts. The simplest mode of preparing 
them is as follows :— 

Melt, at a very moderaU^ heat, 2 parts of very |)alc 
colophony and 1 jiart of Wniiee turpentine. When an 
intimate mixture has heeii effected take the |)ot from the 
fire and add, gradually and in small jiortions, 8 parts of 
oil of turjientine. 

The following varnishes are ■ pre|iarod in a similar 
manner:— 

I. Melt together colophony 2 paits, mastii^ 1, and 
Venice turpentine 15, and mix with oil of turpentine 15 
parts: or, 

II. Melt together colophony 8 parts, .sandarac’ 8, and 
Venice turpentine 1, and mix with oil of tuqientiue ;!2 
parts: or, 

III. Melt together colophony 8 pai'ts, saiidarac 1, 
and Venice turjientine IJ, and mix witli oil of turjien- 
tine 12 parts. 

It may here he remarked that a simple solution of a 
pine resin in oil of tur|)enti*ie does not furnish a useful 
varnish ; an addition of Venice turjieritine is always to 
be recommended, the varnish acquiring thereby some¬ 
what greater tenacity. 

However, common resin varnish dofe not adhere well 
even with the addition of Venice turpentine, and should 
only be used where a very chcaj) coating is demanded. 

Fkxihle resin varnish ,.—Mtlt together sandamc 4 
parts and colophony 2 parts. To the melted mass add 
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pradnally, as dircptpd above, oil of turpentine 8 parts. 
Finally add to the solution ] part of solution of eaouteboue 
in light coal-tar oih 


A>tpli(rltiirii I 'antialu'x. 

For the prejiaration of varnishes theartiticial asphaltuni 
—tar-asphaltiini—uhich is obtained in the distillation 
of tar-oils i>, as previously mentioned, just as suitable 
as the natural product. l\'ith the use of the latter a 
ju'cvious rcineltiiig, similar to the roasting of copal and 
amber, is recommended, 'rar-asphaltmn does not re- 
(juirc to be reinelted. If dissolved in volatile oils and 
ns(‘d by itself, tar-asphaltuin jiroduces varnishes of a 
beautiful black color and great lustre, but they are (jiiite 
brittle. It is, therefore, mostly used in connection with 
other bodies jmssessing the jiroiierty of decreasing this 
brittleness. The following directions will serve for 
])re]iariug a tar-asphaltiim lacquer which may be used 
equally well for glass, wood, leather, or metal. 

Melt together lOfI parts by weight of tar-asphaltum 
and 40 of eolo])hnhy, and mix with 20 of siccative lin¬ 
seed oil. After a thorough mixture has been effected, 
add 40 parts of oil of turpentine and a small quantity 
of tar-oil. The varnish is ri'ady when a sample rubbed 
upon a glass jdate .solidilies to a glo.ssy black coating in 
a quarter of an hour. 

If the .sanqde should not .show sufficient lustre, add 
some more tar-oil and mix thoroughly. 

Tar-a.iph(iHi(m rainixli. —M'est Indian eojial 30 parts, 
American pine resin 30, mlneral-asphaltum 30, tar- 
asphaltum 30, yellow wax 6, Veniee turpentine 6. 
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Melt the substance and make the tneltcd mass uniform 
by stirring, such uniformity being attained when the 
mixture rims in a honiogoneoiis tidek stream from tlie 
spatula. To the melted mass, while still moderately 
warm, add : resin oil 12 jiarts, siccative linseed oil 30, 
oil of turpentine 30, benzole .30 to 4'). 

The benzole is to be added at the very last, the ipian- 
tity of it depending on the ohjeet for which the varnish 
is to be used. If a thinly-fiiiid varnish is desired, more 
benzole has to be n.sed. The more thinly-flnid the 
varni.sh is, the more beantifnl and durable it will be. 
On account of its great lustre, this varnish may also be 
used in the mannliictnre of the so-called Japanese wares. 
It will take a beantifnl gloss by being repeatedly nibbed 
with a flannel rag. 

Douhic nxjilialtuni i-arttiiih. —Mineral-asphaltuni, tar- 
asphaltnm, and American pine resin 18 [larts each,, 
siccative linseed oil, oil of tnr|xmtine, and light coal-tar 
oil 10 jiarts each, benzole 20, and lampblaek 2. 

The varnish is ]ire|iared as follows: l'’irst melt the 
mincral-as])haltmu with the colophony, then add the 
tar-a8])haltuin, and when a uniforrh mixture has been 
effected, the other fluids. Finally add the linseed oil 
intimately rubbed together with the lampblaek. 

AnpltalUim hu'ijw.r’ for leather, or nillitary taequer .— 
This beautiful lacquer for leather, which is used in the 
(Jerman army for lacquering straps, eartridgc-lxtxes, etc., 
is prepared as follows :— 

Melt together mineral-asphaltnm, tar-asphaltum, and 
American [line re.sin, each 10 parts, w'ax 2, and paraffine 
3. Add to the melted mass siccative linseed oil 40 parts, 
and Paris blue 2 parts. Then heat the fluid with cou- 
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staut stirring until it oonimenoes to give off heavy vapors 
From this time on samples of it must be tested. If a 
eoolcd-off sample call be drawn out into tine threads and 
does not show a greasy rim when di'opped hot n}K)n a 
jiieee of jiaper, the mass is allowed to cool off as nnieh 
as possible without beeoming viscid, and oil of turpen¬ 
tine 10 parts, and benzole 10 jiart.s, are added to it. 

Jletbre laying on the lacquer mix 11 ]iarts of methvl- 
violet in 10 jiarts of strong sjiirits of wine, and applv 
the mixture to the leather. . When this Las become dry, 
the lacquer is laid on. 

The coat of lacquer possesses a beautiful, glossy, blue- 
black appearance. 

Flexible (hvplialtti'm bteqner .—Dissolve 12 parts of tar- 
asphaltum in 0 of light coal-tar oil, which is best effected 
by pouring the light coal-tar oil over the comminuted 
asphaltum. Mix the solution with 6 jiarts of solution 
of caoutchouc in light coal-tar oil. 

Black lacquer for iron .—('omnion asphaltum is melted 
in a boilci’ and rectified jietroleum added to it with con¬ 
stant stirring until a cooled-otf sample shows sufficient 
consistency to be ajiplied with a bi'ush. The drying of 
this latxjuer may be much accelerated by heat. It will 
stand a high degree of heat, and besides it possesses a 
beautiful black color and the projierty of being elastic. 
For articles of ii’on there is no chca])cr and, at the same 
time, better protecting varnish than this. 

Aiqiliallim lacquer for iron. —Dissolve, with the assist¬ 
ance of heat, 2 parts of asphaltum in 1 part of siccative 
linseed oil, and dilute the solution with 3 parts of oil of 
turpentine. 



176 VARNISHES, LACQUERS, ANI) PRINTING INKS. 


AstpliaUnm lacquer for blackinij bottles. —Dissolve as- 
phaltiiiii, 1 part, in light coal-tar oil, 2 parts, and add to 
tlic solution about 1 })er cent, castor oil. This lacqncr 
dries somewhat more slowly, but adheres more firmly to 
the glass. 

A.sphaltnm laeqner may also bi> rendered loss brittle 
by the addition of elemi. Melt together asphaltum, 10 
purt.s, and elemi, 1 part, and dissolve the cold fused mass 
in liglit coal-tar oil, 12 parts. 


Otoiifchonc 1 'aniishes. 

These varnishes jiossess the exceedingly valuable 
priqierty of offering a conqilete resistance to the in- 
finence of water, they being in this rcspe<!t superior 
to all othei' varnishes, which arc materially affected 
by that fluid. Another good quality of caoutchouc 
varnishes is their elasticity, so that article.s eoated with 
them will .show no cracks even if .standing lor a long 
time. There are nnmerons solvents used for preparing 
these varnishes, but carbon disulphide, ether, and oil of 
turjxsntine are chiefly employed for the purpose. The oil 
of caoutchouc gained in the dry distillation of caoutchouc 
scarcely [assesses greater solvent ])ower than the oil of 
turpentine, but the latter is by far the cheajicr. Benzole 
is particularly well adapted foi' dissohing caoutchouc 
and is to be preferred to carbon disuljihide. The latter, 
though an excellent solvent for caoutchouc, evolves 
va[)ors which are positively injurious to the health of 
the workman. Strictly speaking, every solution of 
caoutchouc is already a varnish, and such solutions are 
particularly well adapted where a colorless coating and 
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one whieh will not, crack is desired. Copper-jdates and 
maps can be very well coated with a sim])le solution of 
caoutchouc in carlJon disulphide. The best method for 
pre])ariug these varnishes is to allow the cacutchoiic to 
.swell up ill the carbon disulphide and to effect the final 
solution by adding benzole and placing the vessel in 
warm water. The solutions should remain standing as 
long as |)os.sible upon the nndissolved residue, to become 
clear; they are then carefully iionred off into other 
bottles and stored away until they are to be used. 
]?ut as the solvent is very volatile the bottles should be 
tightly corked, ground-glass stoppers being best for the 
jiurpose. Varnishes containing other varnish, especially 
copal varnish, besides caontehonc, jiossess tlie good quali¬ 
ties of both varnishes, though they dry somewhat slower 
than the pure caoutchouc varnish. But the last-named 
qnalitv may be rather an advantage, as solutions of 
caoutchouc in IkuizoIc or carbon disulphide dry so 
quickly as to require .sjiecial skill to apply them in a 
uniform layer. 

The principal reason why solutions of caoutehonc 
very frequently jirove a failure is due to the difficulty of 
obtaining a material entirely free from water, tlaout- 
chouc, on account of its impei'meability to water, tena¬ 
ciously retains moisture in its pores which cannot be 
removed even by long heating. To overcome this as 
much as poasible it is best, before working the material, 
to cut it uj) into thin slices and dry them at from 10.'5° 
r. to 122° F. for several days. The material thus pre¬ 
pared is less indifferent tow'ards solvent.s, the solution 
taking place more smoothly. 
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Caoutchouc vanmh .—Caoutcliouc 1 part, carbon disul¬ 
phide 10. Cut up the caoutchouc in small pieces, put 
them in a bottle, cover it with the carbon disul])hide, and 
put the bottle in a moderately warm j)lacc. The caout¬ 
chouc swells lip very much, but dissolves only partially, 
and after standing for a long time forms a clear solution 
over a viscous sediment. I’onr off the di.ssolved portion 
very carefully. 

Benzole dissolves caoutchouc better. (Snidually add 
it in small portions to the caoutchouc until the latter is 
changed to a jelly; reduce the latter with light tar-oil 
(having a density of 0.84 to 0.85), and filter. The most 
oomplete solution is obtained by pouring benzole over 
the pieces of caoutchouc which have been treated with 
carbon disulphide and mixing the solutions together. 

This varnish dries very rapidly, leaving a very thin 
film behind, and is, therefore, es|)ccially suitable for 
coating co]iper-plate.s, maps, photographs, etc. The 
layer of varnish, having neither color nor. lustre, i.s 
invisible, and articles varnished with it can be cleansed 
with a moist sponge. If a tissue is dipped into this 
varnish or painted over with it, the stuff will be rendered 
water-proof, and fine cotton or silk goods treated in this 
manner assume a very peculiar transparent appearance. 
Burns eovered with this varnish cease to pain, as it ex¬ 
cludes the air and heals very rapidly. 

This varnish is one of the best mt&ns of rendering 
articles water-proof. Mahhes and rockets dipped 
several times in this varnish may lie in water for hours 
without losing their inflammability. 

Zdjuteed oil and eaoutclu>uc lacquer .—Caoutchouc 2 
parts by weight, ether 1, linseed oil 2, oil of turpentine 
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2. Swell the caoiitehoiic in the ether and liquefy it by 
heating; then add the linseed oil and oil of turpentine 
(both warm), mix thoroughly, and put the fluid in a 
bottle to clear. 

Eldutic c<umtdi<mi‘, vuroixli .—Heat colophony 2 parts 
by w'eight to a point at wliich the mass eoinmenecs to 
throw out va])ors; then add gradually 1 part of caoiit- 
ehoue, cut into small pieces. Stir the mixture eonstantly, 
and, when it has become (jiiite homogeneous, gradually 
add 2 |)arts of hot linseed oil ; then beat the whole 
until vapors of a disagreeable odor eomnienee to be 
evolved. The vessel is then taken from the fire and 
stirring continued until the m.ass is cold. 

The varnish thus olitaincd may be advantageously 
used as a water-jiroof coating for leather and tissues; 
the articles thus coated may be repeatedly bent without 
cracking the varnish. 

The use of conunou petroleum for dis.solving caout¬ 
chouc gives very unsatisfactory results, as only petro¬ 
leum entirely free from water will dis.solve it. To 
free the petroleum from water, mix 100 parts by weight 
of it with 10 parts by weight of e(jneentrated sulphuric 
acid in a vessel jirovided with a stirring ajiparatus. 
After thorough stirring, allow the two fluids to separate 
by .standing; then draw off'the petroleum into a suitable 
vessel, add 3 parts by weight of litharge, and 1 part by 
weight of pyroliisitc; throughly agitate the mixture 
and let it stand to clear. Petroleum thus treated is an 
excellent solvent for caoutchouc, and .should be used 
especially in all cases where a quickly-drying varnish is 
dedred. 
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Lacqitcrfrom hard rMer. —Old hard-nibber combs 
or other waste may be utilized in the preparation of 
lacquer which is suitable for all pui^joscs. Melt the 
hard rubber in small quantities in an iron ])ot, stirring 
constantly with an iron spatula to prevent the mass 
from burning to the pot. M’hcn all has been melted 
pour the liquid mass upon a tin plate and break it into 
j)ieces after it has beeonic cold. Put those pie<!cs, which 
resemble glossy black pitch, into a bottle, and pour five 
to ten times their quantity of oil of tur])cntinc over 
them. Inst(>ad of using oil of turpentine alone, a 
mixture of equal |)arts of it and benz<ile may be used, 
which will di.ssolvc the rubber iu a very .sliort lime. 
When the greater portion of the mass is dissolved, pour 
it off carofully from the sediment. The dark-brown 
lacrpier thus obtained furnishes an excellent coating fi)r 
n)etal, and when repeatedly a])plied gives a glos.sy bhuik 
color resembling that of hard rubber itself. 

(hoitfchouc. rarrujih for /ertt/ie/'.—Di.ssolve caoutchouc 
] part by weight in oil of turpentine 8 parts by weight, 
and mix the .solution with fat copal varnish 6 parts by 
W’eight and boiled linseed oil 4 parts by weight. 

('aotdchouc varnwh for yilda's. —Dissolve 1 part by 
weight of caoutchouc in 8 parts by weight of jretroleum 
free from water, and mix the solution with 4 parts by 
w'eight of copal varnish. 

Caouichouc viimish for (/lass. —Caoutchouc 1 part by 
weight, chloroform 60 parts by weight, mastic 10 parts 
by weight. 

Dissolve the caoutchouc in the chloroform and then 
add the mastic. 

This vnrnish, which ndheres well on glass, may be 
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colored as desired, and with it imitations of flashed glass 
can be ])rcparcd,iand glass cemented to glass. It is also 
very suitable for fastening letters of glass or metal upon 
glass. 


G uttd-pereha Varnixh i:s. 

Varnishes, the e.ssential part of which is gutta-percha, 
arc also used for rendering tissues, pap(;r, or leather 
water-proof; l)iit for the purpose of imparting a glossy, 
beautifying (atat to objects they are of seciondary value. 

The simplest litnn in which gutta-percha may be used 
for rendering tissues water-proof is as a solution in sic¬ 
cative linseed oil. It is also necessary to dry thoroughly 
the gutta-pcrclia, whicli is effected in the same manner 
as directed for caoutchouc. 

Gutta-percha vaniirh. —Dissolve 1 part of gutta¬ 
percha in 9 to 12 parts siccative linseed oil by heating 
in a water-bath, and, if necessary-, strain the solution 
through linen. 

Guita-perclia varuUh for coating documents, maps, 
etc., so-caUexl dncimeent lacxpter. —Pour over 10 parts of 
thoroughly-drie<l gutta-percha, cut into slices, a mixture, 
of 50 parts each of light caail-tar oil and benzine, 40 
part.s of carbon di.sulphide, and 20 jiarts of eucalyptus 
oil. Dige.st the mass, with occasional shaking, until 
the greater portion of the gutta-percha is dissolved; 
then lot the mixture repose to clear, and pour off the 
clear portion. Filtering is not advisable. Should the 
fluid turn out too thick, reduce it with benzine to such 
a consistence that it can be readily applied with a brush. 

The documents to be coated with this varnish should 
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be thoroiiglil_v drio<], so tliat they contain not even a 
trace of moisture. Tlic coat of vaiviisli ap|)lie(l to 
(locnnicnts thus prepared is veiy durable and can be 
written on. 

Guila-perclia x'arnidi for leather .—This varnish, which 
is impervious to moisture, is ])rc]mred as follows ;— 

Dissolve 1 |)art of thoroufihly-dricd o;utta-])crcha in 
8 parts of siccative linseed oil in a water-bath, and mix 
the solution with 1 part each, of lifilit coal-tar oil and 
fat copal varnisli. The finished solution may be colored 
with mineral colors, whidi is best ctfected by trituratinj;; 
the colors with the cojial varnish and adding the mixture 
to the solution. 


(hllodion Vax'nmlm. 

Collodion is best bought prejiared, but may be readily 
prepared as follows: Mix 12 ozs. of sul|)hurio acid, 8 
ozs. of nitric acid of 1.4.50 .specific gravity, and 2 ozs. of 
water. The tcmjterature of the fluid will rise to about 
170° F. When it i.s cooled down to about 100° F. 
immerse fierfectly dry cotton-wool, best carded and of 
long fibre, push it with a ghtss rod under the acid, and 
let each piece bo well saturated before adding another. 
Cover the vessel and lot it stand for 12 to 20 hours 
where any fumes generated may estapj into the outer 
air; next lift the cotton out and plunge it quickly into 
a large quantity of wate-r, separate the tufts with pieces of 
glass, and wash in several waters until no acid is left. 
Wring the cotton in a coarse towel as dry as possible; 
then pull out the tufts and place them in the air to dry. 
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Collodion tlnis made is very soluble, .5 to 6 grains of it 
dissolving in 1 oz. of mixed ether and aleohol. 

Collodion is very suitable as a varnish for pasteboard 
articles, maps, etc. For use, dissolve 10 parts of collodion 
cotton in a mixture of 30 parts of spirits of wine and 
180 parts of ether. 

For photographic jiiirposes, a solution of 1 part col- 
halion cotton in 10 jiarts of absolute alcohol and 1.5 
parts of ether is rmimmended. 

(hlloilion Ifiripicr for hotikv .—Add to a solution of 
collodion cotton 2 or .3 ])er (,'eut. of acetone or 1 per 
cent, of camplior. A layer of this varnish is dull and 
white. It is frecpiently colored with aniline colors, 
whereby peculiar effects are jiroduccd. 

For the ])reparation of a suit.able collodion solution, 
pure wood-spirit mav be substituted for the mixture of 
alcohol and ether. The solution thus prepared does not 
differ from that obtained with ether and alcohol. If, 
however, the wood-spirit contains considerable quantities 
of acetone, as is frequently the case with the commercial 
article, the laytT of collodion is not transparent but 
white, like the solution in a mixture of ether and alcohol 
to whiiih camphor has been added. 

Finally a jicculiar product, which is brought into 
commerce under the name of “ amyl ardate,” is used 
for the preparation of a collodion varnish. Collodion 
cotton readily di.ssolves in amyl acetate to a syrupy 
fluid. The diy layer of collodion is colorless, clear, 
and perfectly transparent, and is distinguished from 
other collodion varnishes by greater tenacity. 

Such a solution has recently been introduced in com¬ 
merce under the name of “zapon." It is especially 
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recommended as a dipping lacquer for metals. It 
forms a colorless, transparent coat, and the metallic 
sheet to which it has lieen applied may be bent with¬ 
out cracking. It is so hard that it can .scarcely lie 
scratched with the finger-nail, shows no trace of sticki¬ 
ness, and is perfectly homogeneous on the edges. This 
favorable behavior is very likely due to the slow evapo¬ 
ration of the .solvent and the fact that the lacquer quickly 
forms a thickish, tenacious layer, which, though moved 
with difficulty, is notentirely immobile. Another advan¬ 
tage of this lacquer—especially as regards metallic objects 
—is that the coating prcs(U'ves the character of the basis. 
The coating is not sensibly affected by ordinary diffci- 
enccs in tem])eraturc and does not become dull and 
opaque, as is the case with resins, in consequence of the 
loss of molecular coherence. It can be washed with 
soap and water and [)rotccts metals coated with it from 
the action of the atmospiiere. Zapon may also be 
(xilored, but, of course, only with coloring-matters 
(mostly aniline colors) which are soluble in the sol¬ 
vent used for the collodion cotton. 

Shellac Vaniuih. 

This varnish is usf:d more than any other spirit var¬ 
nish, it being especially employed for varnishing wood 
(cabinet-maker’s jwlish), for book-eovefcand other paste¬ 
board and leather articles (bookbinder’s and cartoon 
varnish), for coating the caps of bottles, and for mak¬ 
ing the so-called wash-gilding of frames (gold lacquer). 

Good spirit varnishes should neither crack nor .scale. 
These properties arc obtained, on the one hand, by mixing 
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■suitable resins; and, on the other, by applying the varnish 
not only with the brush, but rubbing it thoroughly into 
the wood, as is done, for instance, by cabinet-makers in 
polishing with the polishing pad. A certain quantity 
of oil of turpentine varnish, or, still better, of tat copal 
varnish, may be added to such spirit varnishes as need 
not be absolutely colorless or to dry very (piickly. 

For })oli.shing furniture, solutions of shellac in alcohol 
are mostly used. Dissolve 1 part of shellac iu f) or 6 
)iarts of 90 ])cr cent, spirit of wine without the assist¬ 
ance of heat. The solution is always turbid and is 
generally used iu that state. If the layer of varnish 
is to be elastic, add to the solution 1 to li per cent, of 
castor oil. 

For metallic articles a shellac^ solution is used to 
which 0..3 to 0.5 per cent, of boric acid has been added. 

For the jireparation of a shellac solution as clear as 
j)ossible, add to the solution a quantity of whiting equal 
to that of shellac used. Ijet the whole .stand for at 
least two days, shaking it frequently. The fluid is then 
allowed to clear. The clear portion is finally poured 
off and the residue filtered. 

A small addition of benzine or petroleum-ether has 
also been recommended for clearing shellac .solution pre¬ 
pared with 98 ])cr cent, spirits of wine. 

Paris lacqmr .—The lacquer known under this name or 
as Paris wood varnish, is an absolutely clear alcoholic solu¬ 
tion of .shellac, and is prepared as follows: Dissolve I part 
of shellac in 3 to 4 parts of 92 periKut. spirits of wine in 
a large flask in the water-bath, and gradually add dis¬ 
tilled water until a curdy mass separates and the super¬ 
natant fluid appears perfectly clear. Strain the whole 
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through a linen cloth, squeeze out the curdy mass re¬ 
maining upon the cloth, and filter the combined fluids 
through ])a|)er. The residue may once more he stirred 
with 67 per cent, spirits of wine, then sipieezed out, the 
fluid filtered and added to the fir.st. The filtered fluid 
is then brought into a still, the alcohol distilled off, and 
the resin remaining behind dried in the water-bath until 
it ceases to lose weight. It is then dissolved in double 
its w(‘ighl of 96 per cent, spirits of wine and ]>(U'fumcd 
with lavender oil. 

For light-colored jiolishes bleached shellac is u.sed. 
However, many sorts of shellac, in (consequence of too 
decided bleaching, dissolve with difficulty in spirits of 
wine. This may be remedied by pouring sufficient 
ether over the comuiiuiited shellac to cover it and let¬ 
ting it stand over night. .A ftcr this treatment the shellac, 
as a rule, dissolves more readily in spirits of wine. 

For colored jxAbthcn dragon’s-blood or turmeric is 
usikI, the proportious being: Blond shellac 1 |)art, 96 
per cent, alcohol 12, dragon’s-blood or turmeric 0.2. 

It is advisable to dissolve the shellac and the coloring- 
matter separately in a jiortion of the alcxfliol and to filter 
the solution of the cwloring-matter before mixing it 
with the shellac .solution. 

Ordinary cabinet-maker» polish .—Ruby shellac 10 
parts, spirits of wine 40. ■ 

This may be used for dark woodi, such as walnut, 
mahogany, etc. 

English polish .—Finest shellac 25 parts, dragon’s- 
blood 6, 96 per cent, alcohol 76, powdered copal 6, 
96 per cent, alcohol 25, finely-powdered chalk 18. 
Keduc-e the shellac and dragon’s-blood to powder and 
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dissolve them in the first-named quantity of spirits of 
wine. J’ut the eopal in a second vessel, pour on the 
second-named quantity of spirits of wine, and add the 
chalk powder to it. Digest this mixture in a sand-bath 
for several days. When the copal has dis.solvcd add the 
saturated solution of copal to the solution of shellac and 
dragon’s-blood, mi.x intimately by heating, and finally 
filler through a cloth. 

Yknna 'jtoJkli .—Dissolve 18 parts b_v weight of finest 
shellac in 100 parts by weight of 90 per cent, spirits of 
wine. 

Dark-colored polLili .—Dissolve 30 parts by weight of 
ruby shellac and 0 jiarts by weight of Venice turpentine 
in 200 jiarts by weight of 90 per cent, spirits of wine, 
and filter the solution through filtering paper. 

Mnhorjamj jiolish .—Jlring 5 parts by weight of best 
shellac and 10 |)arts by weight of alcohol into a bottle 
or jar, cover its mouth with muslin or paper pierced with 
holes, or with a perforated cork, and effect .solution by 
standing the vessel in a bottle of boiling water. 

French polixh .—Best sludlac 12 parts by weight, 90 
])er cent, spirits of wine 150, dragon’s-blood 3, and 
turmeric 0.05. Dissolve the powdered slicllac in a 
glass vessel in one-half the ])rescribe(l quantity of spirits 
of wine by placing the vwel in a sand-bath. In a second 
vessel dissolve the pulverized dragon’s-blood in the other 
half of the spirit.s of wine. When all is dissolved pour 
the two solutions together and add the turmeric. Shake 
well, let stand quietly for 24 hours, and filter. 

White cabinet-maker’s poVish .—Shellac completely 
bleached 10 parts, spirits of wine 40 to 50. 

This colorless varnish may be used for light woods, 
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such as niajile, asli, buxwoud, etc., and is also employed 
by turners to give a beautiful glossy a|)pearance to their 
work. 

3h()(lI/’s polish .—Shellac 4J parts, gum benzoin H, 
dragon’s-blood 3,^, I’eotifiwl wood-spirit 24. 

Dissolve the ingredients in the wood-s[)irit by standing 
the vessel in a warm place or in a sand-bath, and filter 
the solution. 

Polish for carved wood .—Digest .seedlae 5 parts, trans¬ 
parent resin 5, in spirits of wine 45. Shake frequently 
until solution is eftectal. 

For use, ])lace the article to be |)olislied in front of a 
stove, warm the |)olish, and ap])ly it with a brush. To 
avoid brush-marks do nut go over the same |)ortion 
more tlian twice. 

French polish for carved work in furniture .—Shellac 
.20 parts, gum arable 7, copal 15, spirits of wine 700. 
Reduce tlie rosins to a powder; sift the powder through 
a piee<! of muslin or a fine-mcsli sieve; then place it in 
a capacious bottle, pour the spirits of wine on it, cork up 
the bottle, and let it stand in a moderately warm place 
until the resins arc thoroughly dissolved, fur which 
several days will be required. When solution iscflected 
strain the fluid through a piece of muslin. Where large 
quantities of the polish are made it is advisable to use the 
filtering apparatus described on [i. 151). For use, apply 
the polish with a soft hair brush tofhe carved portions. 

Spirii varnish for woodwork. —I. Sandarac 40 parts, 
Venice turpentine 4, spirits of wine 120. 

Dissolve the sandarac in the spirits of wine and add 
the Venice turpentine. Filter. 

II. Sandarac 24 parts, Venice turpentine 2, mastic 
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16, spirits of wine 120. Dissolve the sanrtarac and 
mastic in the spirits of wine and add the Venice turpen¬ 
tine. Filter. 

III. Sandarac 48 part.s, Venice turpentine 1, ma.stic 
24, Bjnrits of wine 120. Prepare as above. 

Flinhk sandimic lac, rarnisli for wood. —Sandarae 75 
parts, elemi and animo each 25, camphor 6, 96 per cent, 
spirits of wine 250. 

Dis.solve the powden'd resins in the spirits of wine 
and digest them in a hash by the heat of a sand-bath. 
Filter the solution. The product thus obtained furnishes 
an excellent coat of varni.sl). 

Sandarac varnirli for /i//7o7Hrc.—Sandarac 75 parts, 
mastic 25, jiowdered glass 50, 90 per cent. sj)irits pf 
wine 200, Venice turpentine 12. Mix the powdered 
resins with the glass and dissolve them in the sjnrits of 
wine with the as.sistance of heat, best by ])ladng the 
dask in a sand or water-bath. Add the Venice turpen¬ 
tine to the solution of the resins and 61tcr through cot- 
ton-wool. 

Fiifflirh red furmture rarnixh. —Sandarac 40 })arts, 
refined shellac 25, eolo])hony 2-5, dragon’s-blood 6, 
•spirits of wine .300, Venice turpentine 4. Digest the 
pow'dered resins in the spirits of wine and then effect 
solution by placing the flask in a sand or water-bath. 
Finally add the Venice turpentine to the solution, and 
filter. 

Dutch furnitnire varnish .—Sandarac 3 parts, refined 
shellac 1, colophony and Venice turpeutiD 2 each, 2, 
spirits of wine 20, powdered glass 2. 

Dissolve the shellac in the alcohol, filter the solution, 
mix the glass with the other substances previously 
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reduced to a powder, and dissolve in tlie shellac solution. 
This is an excellent varnish. 

lAiapier for haslcet ami iiHiicr work, — A lacquer which 
shall answer for this ])ur[) 08 c must possess a certain de¬ 
gree of elasticity, and can be ])repared without great 
difficulty by the following process; Boil good linseed 
oil in a cajiacioiis vessel until a droj) of it when jioiired 
upon a cold stone slab becomes so viscid that it tena- 
ciou.sly adheres to the finger when touched and can be 
drawn out in long threads. The twentieth part of this 
linseed oil is mixed with good fat copal varnish, and then 
the lacquer is reduced with as much oil of tur])entine 
as is required to bring it to the desired consistence. To 
color this lacquer, if required, it is best to dissolve an 
aniline color in benzole and intimately mix the .solution 
with the lacipier. 

Varniult for liamLoof !.—White shellac 3 parts by 
weight, methylated spirits 10 jtarts. 

Dissolve and apply with a canier.s-hair brush. This 
varnisli forms a beautiful transparent coating which 
shows the natural color of the wood. 

Baekel varnish .—Orange shellac Hi ozs., yellow rtsin 
2 ozs., benzoin 1 oz., Bismark-brown f oz., methyl¬ 
ated spirit 3 pints, vegetable na])htha 1 pint. 

Elx>ny lacijucr for woodwork. —Dissolve 10 parts by 
weight of aniline hydrocloride in 10 jjarts by weight of 
spirits of wine. Ap[)ly the solution to the wood pre¬ 
viously coated with a solution of 1 part blue vitriol 
(cupric sulphate) in 100 ]iarts of water. This coat 
should l)c perfectly dry before applying the solution of 
aniline hydrochloride, which is Ijest done with a small 
soft sponge. In a short time the copper salt which has 
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been absorbed by the wood, will react on the aniline 
hydroeloride, [irodiifing a deep black color. This com¬ 
bination has been called nigrosinc, on account of it.s 
black color, and cannot be destroyed cither by acids or 
alkalies. The wood can, therefore, be left without fur¬ 
ther coating; but if it is desired to give it a lustre, a coat¬ 
ing of ordinary cabinet-maker’s varnish will suffice. 

Lanjuers for ealiinri-ymrk .—Dissolve 1 <)•/.. of lac in 
2 quarts of s])irits of wine and add 8 ozs. of gluten to 
the solution. 

Vniverral rjiiriJ raniirh according toj. Miller .—Selected 
sandarac 4 parts, selected mastic 2, selected white colo¬ 
phony 2, cani])hor 1. 

Pulverize the ingredients, mix them with powdered 
glass, and dissolve them with the assistance of heat in 
24 pai't.s of 90 per cent, sjiirits of wine. 15y observing 
the |)roportions given, and with the u.s(M)f si)iritsof wine 
i.f proper strength, Miller claims that tliis varnish will 
answer all pur|)oses and render any other receipt un- 
neces.sary. If greater hardness is desired, shellac is 
substituted for one-half of the sandarac, for instance; 
Bleached shellac, sandarac, mastic, hite colojihony, and 
camphor each 2 ])arts, 90 |)cr cent. .si)irits of wine 24. 

Bookbinder'a raniixh. —1. Elemi 4 part.s, mastic 4, 
sandarac 6, Venice turpentine .9, spirits of wine .40. 

Dissolve the resins in the s])irits of wine with the a.s- 
sistance of gentle heat and agitation, strain, and then 
mix the Venice turpentine intimately with the solution. 

II. Pale sandarac 6 parts, spirit.s of wine 40. Dis¬ 
solve by cold digestion and frequent agitation. 

III. Dissolve pale shellac in wood naphtha. 

IV. Mastic in tears 6 parts, powdered glass (freed 
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from the mealy portions by sifting) 3 parts, 90 j>er cent, 
spirits of wine 30 parts, oil of turpentine 3 parts. 

Place the ingi’edients in a ])ot over the fire and let 
them boil, stirring them thoroughly. When intimately 
mixed, introduce the turpentine. Boil for half an hour, 
remove from the fire, and when cold strain through a 
cotton cloth. 

lionkhindcr’f! hicqiicr. —1. .‘Shellac 10 parts, oil of tiir- 
])entine 1, .spirits of wine 30. Digest. 

II. Dnogon’s-blood 1 ])art, gamboge 10, sandarae 2, 
.shellac 20, Venice turpentine 5, spirits of wine 100. 

Colorless hoohliinilcr’n lacijiirr .—Dissolve bleached shel¬ 
lac 1 j)art and ma.stio 3,, in abs(ilnte alcohol 20 ])arts. 
Perfume the solution with lavender oil 0.2 part. 

Bookbiwla'ft ordirinry broiLii hieijtier .—Brown shellac 
12 parts, 84 per cent, sjiii'its of wine 175. Dissolve. 

Filter the solution, evaporate or distill off onc-half 
the alcohol, and perfume with lavender oil. 

Bookhinilcr'x white hicipiei '.—Dissolve hlegehed shellac 
12 part.s, in 92 per cent, alcohol 175. Filter the solu¬ 
tion, and after reducing it one-quarter by distillation, 
perfume with lavender oil. 

Farin-hrmm hookhindcr’x lacquer .—Shellac 25 part.s, 
oil of lavender 1gamboge 3, 98 ])cr cent. s|)irits of 
wine 125. 

This lacquer is preci.sely prepared as the last. Add 
4 parts of brown bookbinder’s lacquer and finely filter 
from the sediment. 

Bookbinder’X new brown lacquer .—Refined shellac 12 
parts, wo(xl-,spirit 50 parts. 

Put the shellac in a glass bottle, pour the spirit over 
it, and frequently shake the bottle until the shellac is 
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dissolved. Then perfume with a small quantity of oil 
of lavender and filter through blotting-paper. 

A reddisli-brow'i lacquer of good consistency is thus 
obtained, which imparts a fine lustre to articles of 
leather, and is very durable. 

Bookbiniler’x nein whUe. lacquer .-—^lllcached shellac 18 
jiarts, wood-spirit .50. 

Put the shellac in a glass bottle and pour the wood- 
spirit over it. Shake frequently until solution is com¬ 
plete. Perfume with lavender oil, and filter the solution 
through blottiug-])apcr. 

CohrlcHH raniinh for li(i(ikhlnder.‘!.- —Mr. A. Schmidt 
gives the following directions for making this and 
several other beautiful varnishes: For IJ lbs. gowl 
shellac take 2 ozs. crystallized carbonate of soda and J 
gallon water. Put the whole in a clean iron or copper 
vessel of dotiblc the capacity, and with constant stirring 
bring it to boilijig over a slow tire. The shellac will|dis- 
solve, and if it is intended to make volorkitsi French var- 
iikh, the solution lias to be run through a woollen cloth. 

For brown bookbinder'^ rarnirh, or a colorless varnish 
for maps, photograjihs, etc., the solutiou has to boil about 
one hour longer but ouly simmering, and then to cool 
very slowly w'ithout stirring; better let it stand over 
night and lot the fire go out under it. In the morning 
a wax-like substance will be found on the surface of the 
solution and the other impurities of the shellac on the 
bottom of the vessel. The solution is likew’isc to be 
run through a woollen cloth and then filtered. To 
make a 

Tranmpdrent brown bookbinder’s varnish, this filtered 
solution has to be precipitated with dilute sulphuric 
13 
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acid (] part acid to 20 jiarts water), tljc precipitate col¬ 
lected on a coarse muslin cloth, an<l washed out with 
cold, clear water until it runs throiSgh without taste; 
then fill a stone or wooden vessel with boiling water 
and throw the j)recipitatc in it; it will directly soften 
and stick together, 'fliis mass has to he kneaded in the 
hands, doiibkal up, melted, and drawn out till it as¬ 
sumes a fine silky lustre; then drawn out to the desired 
thickness in sticks, l.ke candy, and it is then ready for 
solution. To make the bookbinder’s varnish, dissolve 
J part of the j)reci|)itate in 1| parts of 95 per cent. 
.s])irits of wine. To make the colorless varnish, dis¬ 
solve J ])art of the precipitate in the same quantity of 
alcohol. Add 3 drachms of lavender oil to each pint. 
The colorless varnish will look like whey, but more 
transparent. 

Turner'IS lacquer. —El(>mi 2 parts, hleacla'd shellac 10, 
Venice turpentine 2, spirits of wiiic 30. 

Digest the resins in the spirits of wane. 

Tarner’n lac vanikh .—Shellac 60 parts, mastic in 
grains 3 parts. 

Eeduce the shellac and masti(! to ])owder, pour over 
the mixed powders sufficient absolute, alcohol to stand 
about inches over them, di.ssolve by a gentle heat, 
and then boil down to the consistency of syrup. 

The turnoxl articles of wood or horn are thoroughly 
pumi(«d ; they next receive a eoat oli linseed oil, which 
i.s allowed to drain off; then a coat of the above lac 
varnish is applied. 

Varnieh for bottle cap />.—Gamboge 10 parts, ruby 
shellac 20, Venice turjientine 5, spirits of wine 100. 
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Varnish for floors. —I. Colophony 10 parts, ruby 
shellac 20, Venice turpentine 5, spirits of wine lOO. 
Dissolve. 

11. Col()])hony 15 jiarts, rnhy shellac 10, oil of tiir- 
])entine 5, spirits of wine GO. Dissolve. 

Bernalh's hiapirr for floors. —Shellac 500 parts, white 
colophony 250, eamj)hor 2; 96 ])er cent. s[)irits of wine 
3000. 

Powder the slicllac, colophony, and camphor, place 
the mixed jiowders in a bottle, and pour the alcohol over 
them. Put tlie bottle in a warm place and shake fre¬ 
quently until solution is coinjdetc. Filter t!ie .solution 
throngli a cloth. For us(^ the lacqiua- should be warmed. 

Varnish for floors aecorJinp to 3Iomnorif and liaph- 
and. —Heat lin.sced oil 1 part for 16 hours and di.ssolve 
in it, ‘21 parts of fused copal, and 2 parts of white colo- 
]iliony ; tlien add 1 part of sandarac, 3 of bleached 
shellac, } each, of ma,stic and dammar. Foil the entire 
mass for .3 hours and then mix it with 10 parts of 90 
])er cent, spirits of wine. 

When solution is com]dete, strain through a hair sieve 
and mix it with the desired coloring-matter. Apply the 
varnish to the floor with a clean brush and lay on a 
second coat about two hours after the first. This var¬ 
nish possesses an excellent lustre and is easily cleansed 
with a moi.st s))onge. Should it become didl in the 
course of time, rub with a rag moistened with linseed oil. 
This varnisli may also be used for wain.scoting, etc., but 
for such purposes 1 part of elemi should be added. 

Volored varnishes with goM lustre for frame, mouldings. 
—These varnishes may be easily prepared by adding to 
a thick solution of shellac a corresponding quantity of 
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any aniline color which has been dissolved in spirits of 
wine; rod, blue, violet, and green shades of color may 
be produced. After the aniline varnish has become dry, 
the articles receive a coat of colorlc.ss varnish. 

(jdld lac(jucr. —I. Dragon’s-blood H parts, gam¬ 
boge nia.stie 4, saffron ], sandarac 4, shellac 20, spirits 
of wine 100. 

Dissolve the dragon’s-blood, gamboge, and saffron 
.separately in small quantities of the sjiii'il.s of wine and 
the resins in the remainder; then mix the solutions. 

(lold lacquer, II.—Turmeric 5 parts, dragon’s-blood 
1 , elerni 2, gambog(‘ II, seed lac 10, mastic 10, .sandarac 
10 , Venice tnr|)entine 5, sjiirits of wine 100. 

Di.s.solve the (wloring-matters se])arately in small quan¬ 
tities of the spirits of wine; iilter each .solution and 
then mix the solutions. Dissoh’c the rcsin.s in the re¬ 
mainder of S|)irits of wine ; add the Venice tiliqwiitine 
and the .solution of coloring-matters. 

(iold kw. vantisli, I.—(lamboge 10 jiarts, ma-tic 2.'!, 
seed lac 25, saffron 1, sj)irits of wine 150. 

Dige-t the saffron in a small quantity of the spirits of 
wine, and also the gamboge, dissolve the resin in the 
remainder of the s])irits of wine, and mix the solutions. 

II. Turmeric 1.5 parts, dragon’s-blood 20, elerni 60, 
gamboge 20, seed lac 20, sandarac 50, s]iirits of wine 
50. Prepare in the same manner as the preceding. 

Entjlixh durable gold lac varnixht —Stick-lac 1 part, 
96 }x;r cent, spirits of wine 2 parts. 

Pour the spirits of wine over the stick-lac previously 
reduceil to a powder and effect solution by placing the 
vessel in a water-bath. Filter the .“olution through 
^blotting-paper. 
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Thompson's fjold lac varnish. —Gamboge, stick-lue, 
annotto, and dragon’s-blood each, 12 parts, satt'roii 3, 
Venice turpentine 12. 

Reduce the solid ingrcdi(“nts to powder, put each 
powder in a separate bottle, and ponr 100 parts of spirits 
of wine over each. Allow to stand for fourteen (lavs 

• y 

either in the sun or a warm jilacc, shaking fiwjuently 
until all i.s dissolved ; then add 12 parts of Venice 
turpentine to each solution and filter through linen. 
I'Vr use, pour all the solutions together or only parts of 
them, a((eordiug as the la(( varni.sh is desired. 

Amber (jold lac l•arll^sll. —Grain-lac 90 parts, yellow 
amber 30, gamboge 30, red sandei's wchxI 2j, saffron 1, 
dragon’s-blood 2, powdered glass 100, sj)irits of wine 
(iOO. 

Reduce the solid ingredients to ])owder, mix the 
I'esulting powders with the powdered glass, and di.s.solve 
in the spirits of wine. Filter tlie solution. 

Gold lac tnnush which does not fade on exposure to 
lipid and air. —This varnish is claimed to be obtained 
by dissolving pale shellac in spirits of wine, evaporating 
the solution to the consistency of thin syru|), and then 
adding an extract of 4 ])arts of k'st French garancin in 
3 parts of s])irits of wine until the varnish, when spread 
upon a metallic surface, shows, after drying, a gold color. 

Mixed (fold lac varnish. —Refined sandarac 28 parts, 
pure pale ((opal 10, stiek-lac 6 ; 96 j)er cent, alcohol 200, 
turmeric 1|, gamboge 3 ; 9(5 per cent, alcohol 2.6. 

Reduce the sandarac, co])al, and stick-lac to powder 
and dissolve in the alcohol by the heat of a water-bath ; 
dissolve the powdered coloring-matters each separately 
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in a portion of the .smaller quantity of alcohol, filter the 
solutions, ami add them to the varnis^i. 

Vamiihfor f/ilt mouldinffn. —Amber 25 parts, dragon’s- 
blood 20, gamboge 25, si«l-lac 100, saffron 1, sandei’.s 
wood 3, .s])irits of wine 500. 

The varnish must stand for some time and is then to 
be filtered. It is be.st to treat the coloring-matters, the 
Sanders wood, and the .saffron by themselves and add 
the .solutions to the varnish. A test apjilieable to all 
varnishes for gilt mouldings and gold lac varnishes can 
be readily made bv rubbing a small quantity of varni.sb 
upon a |)iece of bright tin-plate. When dry a golden 
lustre should make its appearance. If a warmer shade 
of gold be require<l t)r one more inclined to reddish, a 
larger quantity of red coloring-matter must be used ; 
but more yellow if a jiale gold is roquirwl. 

Varnijfh for rrHtoriiig irhifenrd Genwui </ol<l frumen .— 
Keduee .30 grains of gamboge and J ox. of dragon’s- 
blood to a coarse |)owderand add the latter to 30 grains 
of turmeric powder and 2| ozs. each of shellac and san- 
darac. Plat« in a bottle with 1 pint of oil of tuiqientine 
and, keeping it in a warm plact; for 14 days, shake at 
intervals, filter, and add 4 oz.s. of mastic varnish. Ajiply 
with a brush. 

Dutch gold varnbth. —Mastic and sandarac each, 25 
parts, colophony 6, aloes 12, oil of spike lavender 40, 
Venice turpentine li. * 

Eeduce the first four ingredients to powder and dis¬ 
solve the powder in the spike lavender oil by placing 
the vessel in a water-bath ; then add the Venice tur¬ 
pentine and filter the mixture. 

If this varnish be laid on warm and very thin on 
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polished tin, it will produce a beautiful gold color. 
Wood, leather, etc., u|)on wliicli silver leaf has been 
fastened with the white of an egg, can be beautifully 
gilt with this varui.sb. 

Fid gold lavvamiah, I.—Dragon’s-blood 1 ])art, gam¬ 
boge 1, annotto 1, saffron 0,1, fused amber 4, grain-lac 
1, linseed oil 4, and oil of turpentine 8. 

Ilring the first four ingredients into a glass flask and 
pour over tlumi the mixture of the other ingredients. 
This mixture is prepared by melting together the amber, 
grain-lac, and linseed oil, and earefully adding the oil 
of turpentine. Heat the flask slowly in a water-bath 
until tile greater jiortion of coloriiig-mattcrs is dissolved. 
Filter through cotton. 

If. bbised amlier 2 parts, grain-lae 2, aloes 2, sandarac 
], gamboge 0.1, oil of turpentine 16. 

Heat gently in a water-bath until all is nearly dis¬ 
solved and finally add siccative linseed oil 1 part. Con¬ 
tinue heating for a short time until a uniform mixture 
has been effected and filter through cotton. 

Gold ground varninh. —Melt at a very moderate heat 
amber 2 parts and Syrian asjihaltum J part, and gradu¬ 
ally add in small portions 3 jiarts of siccative linseed 
oil. Continue heating until a uniform mixture has been 
effected; then take the vessel from the fire and finally 
add gradually 2 ])arts of oil of turpentine. 

VarnLdi for prmerving gilding on wood. —Roil 5 lbs. 
of sandarac and J lb. each of elemi and mastic in tears 
with 6 quarts of spirits of wine in a distilling appa¬ 
ratus for 2 hours, and after removing the fire, pour the 
fluid which has distilled over into the still, stirring con¬ 
stantly. 
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B&l lacquer fur wood. —Dragon’s-blood 1 part, elcmi 
and mastic each 2, sandarac 8, shellac 4, Venice turpen¬ 
tine 4, spirits of wine 60. 

DLssolve the red coloring-matter in a small quantity 
of the s])irits of wine and the other ingredients in the 
remainder of the spirits; then add the tnr[K'ntine to 
the solution, next the solution of r«l (X)loring-matter, 
mix bv agitation, and filter. 

Black wood hrequrr. —Elemi, seed lait, mastic, sandarac 
each, 1 part, .shellac 2, Venice tur|)entine 1, spirits of wine 
20, bone-black 1. 

Rub up the bone-black in the tnr|x;ntine and add the 
mixture to the solution of the resins in the spirits of 
wine. 

French .mndarac lac varni.ih. —I. Sandarac 75 parts, 
elemi 50, aniuie 25, (aniphor 7 ; 96 per eent. spirits of 
wine ] 90, powdered glass 50. 

Dissolve the resins in the s])irits of wine by uiean.s of 
a water-bath, adding the powdered gla.ss to facilitate 
solution. 

II. Sandarac 50 parts, colophony 25, refined shellac 
12, Venice turpentine 30; 96 percent, spirits of wine 
200 . 

It is prepared in the same manner as the j)reccding. 


Varnhihex 


for Pholoyrajjthcrn, 


Photographers require for their work a varnish which 
must possess peculiar properties. It mu.st, on the one 
hand, be entirely colorkss, adhere firmly to the glass, 
and be as hard as possible; and, on the other, it must 
be 80 constituted as to allow of the plate being retouched 
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with a lead-pencil. The roost iiniiortant property re¬ 
quired of these varnishes is hardne8.s, as only in cases 
where the glass negative is coated with a hard varnish 
is it possible to take many eojiies without injury to the 
])late; and finally these varnislics must also possess a 
eei’tain degree of elastidty, so as not to ei'a<T’ when the 
varnished jfiate is laid away, as this would be equiva¬ 
lent to a complete spoiling of the photographic negative. 
As will be seen, quite eontradiefijry properties—hardness 
and elasticity—are demanded from such vai'iiishes, and 
it is scarcely possibh; to give ecpial satisfaction with rtv 
s])eet to both of them. 

Vurtiixh for pholof/iripJiie negaUeex .—Sandarac 4 parts, 
spirits of wine 20, chloroform I, oil of lavender .3. 

The filtered solution is spread out by pouring it over 
the glass plate and dried by applying heat. The coat¬ 
ing is entirely colorless, and negatives coated with this 
varnish will not crack, even if ato)-ed away fi)r a long 
time. 

MoiiMioxen’X rdouching v<miixh for nrgalivex ,—Shellac 
is placed for 24 hours iii a saturated solution of carbonate 
of ammonia in water. The solution is then jioured off 
and replaced by an wjiial quantify of pure water, and 
the fluid is boiled, with constant stirring, until solution 
is complete. The proportion of shellac and water should 
be 1 :8. The solution is poured twice in sui^eession over 
the negative, whic^h should be thoroughly dry. Retouch¬ 
ing can be done more rajiidly and finer upon this coating 
than upon any other. 

lietouching varnish for photographs. — Shellac 2 
drachms, sandarac and mastic each, 14 drachms, ether 
10 fluid drachms. 
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Dissolve the resins in tlio ether and add to the solu¬ 
tion 10 fluid drachms of pure benzole. 

litiomhiii;/ r<inunli {M. Jansitm’s fonmila ),—Sandarac 
10 parts, eam[)hor 2, Venice turpentine 4, oil of lavender 
3, alcohol of specific gravity 0.8.30, 60. 

This varnish may al.so bo used for paper pictures. The 
retoucher should not set to work a-s so<in as the nega¬ 
tive has been varnished, as the film will not then be hard 
enougli to bear (ho touch of a lead-pencil. The var- 
ni.shed film is in best condition when a day old. 

llarc'n r.o/oiiett.f varnUli. for jiholographit .—Dissolve 
shellac by the aid of heat in 8 parts of water and 1 
part of jK'arl-ash. Precipitate by chlorine and dissolve 
in alcohol. 

Hard lacquer for phoinrjraphio nci/atirex. — Sandarac 
40 parts, V'^enice turpentine 4, oil of lavender and ether 
each, 5, absolute alcohol 100. Digest the resins iii the 
mixed fluids. 

PlioUH/raplier’n l.acf/ucr, I.—Mastic 2 jrarts, bleached 
shellac 10, oil of turjamtine 2, spirits of wine 60. 

II. Amlxa- 1 part, copal 1, benzole 2, spirits of 
wine 1.5. 

III. Amber 2 parts, copal 2, mastic 1, jx^troleum- 
naphthu 10, sj)irits of wine 20. 

The raw materials for preparing lacquers for photo¬ 
graphers’ use must be selected with great care, it being 
absolutely necessary for these lacquers to be entirely 
colorless. 

Ferrotype vanmh .—White shellac 12 parts, 95 per 
cent, spirits of wine 50. Add a few drops of oil of 
lavender to the solution. 
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VarnixkcK for Leather. 

Black lacquer for leather, I.—Kuby shellac 30 parts, 
Venice turpentine, sandarac, and castor oil each, 1, spirits 
of wine 150, aniline black 5. 

Rub up the aniline black in a small quantity of the 
spirits of wine, dissolve the resins in the remaining 
spirits, add the turpentine and castor oil and the solu¬ 
tion of aniline black. 

II. Sliellac 10 ozs., turpentine 50 ozs., .spirits of 
wine 400 ozs. 

First dissolve 5 ozs. of extract of logwood in the 
spirits of wine and add to the .solution one of 1 oz. of 
bichromate of potash. The two last-named substances 
im]iart a glossy blade color to the lacquer immediately 
after it is dry. If a color with a greenish tinge is de¬ 
sired, dissolve 5 to 10 ozs. of indigo-carraiuc in the 
finished lac<jucr. 

III. Borax 2 parts, shellac 2, water 10, logwood 2, 
water 2, green vitriol (ferrous sidphate) 1, water 1|. 

Boil the borax and shellac in the first quantity of 
water, the logwood in the second (piantity, and in the 
third dissolve the green vitriol. Mix the logwood 
extract and iron .solution; then mix with this mixture 
the solution of shellac, and shake well. This lacquer 
has a greenish color but turns black when it is applied 
to leather. 

Cheap (jlossfy lacquer for leather .—Black pitch 1 part, 
benzole 4. 

Dissolve the pitch in the benzole with the assistance 
of heat. The lacquer dries quickly and is very suitable 
for lacquering shoe leather, as it retains a certain elasti- 



204 VARNISHES, LACQUERS, AND PRINTING INKS. 


city. The latter property may be increased by adding 
a few per cent, of turpentine to the solution. 

Liu'qtur for liai-nrttH-'mah'rx .—Colophony 5 parts, 
lampblack 1, mastic' 2, .sandarac 5, shellac 20, Venice 
tiirpc'iitine 5, spirits of wine 100. 

Hub lip the lampblack in the turpentine and mix 
w'ith the solution of the resins in the spirits of wine. 

lUuc loajucr for Icathrr .—.\ceoriling to Wicderhold 
this excellent laerpier is jii'cpared as liillow.s : Linseed 
oil is lioiled with Paris bine, the oil thereby becoming 
dark brown and more thiekly-tliiid, with the evolution 
of different gases. Boiling is eontinned until the var¬ 
nish ha.s acipiircd the proper consistence, when it is 
allowed to cool and stand for some time, whereby a 
sediment is formed. The leather is jiainted over with 
the fluid portion and heated in an oven to from iS(i° to 
10(1° F. By this treatment the laeipicr aecpiires its 
characteristic consistence and a beantifnl liisti'c. 

The sediment separating in boiling copsists of un¬ 
changed Paris bine enveloped by a resinous substance, 
which is soluble in oil of turpentine, and thus the Paris 
blue can be again used. It may also be regenerated by 
boiling the sediment with carbonate of so<la, filtering off 
the liijuid from the nndissolved portion, washing, dis¬ 
solving the nndissolved ])ortion in hydrochloric acid, and 
mixing both fluids. 

Black leather lacquer, Yalta’s formula .—This lacquer, 
which does not crack, is prepared as follows: Melt to¬ 
gether colophony 3 parts, sandarac G, and turjientine 3. 
When all is iiniforndy melted, add gradually 3 parts of 
oil of turpentine and then allow to cool. Dissolve the 
cold mass together with 12 parts of shellac in 90 parts 
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of 96 per cent, spirits of wine. Filter the .solution and 
add parts of lampblack rubbed up with a small 
quantity of sjarits of wine. 

Lacquer for leather, IL llurniher’s funnula .—Add to 
a filtered solution of 80 i)ai'ts sbcllae in 150 parts spirits 
of wine, 0 jiarts \va.\, 2 j)art.s ea.stor oil, and the neeessar\’ 
coloring-matter. Fvaporatc the whole to the con.sistenee 
of syrup. Tlic finished lacquer is apjilied to the leather 
by means of a brush moi.stcned with spirits of wine or 
eolorle.ss .s|)irit varnish. 

Lvutrom lari/uer for leather, miner’s formula. —Dis¬ 
solve in a well-idosed x’essel 2 parts shellac; in 10 parts 
95 jier cent, spirits of wine by placing the ve.sscl in a 
warm jilaoe for about 2 or 0 d.ays, and shaking daily ; 
next dissolve | part of dry (lastile soap in -I parts of 
warm spirits of wine and add I part of glycerin to the 
solution. iShake thoroughly and pour the mixture into 
the shellac solution. 'J’o impart to the lacquer a beauti¬ 
ful black color add to it a solution of i part of nigrosine 
in 1| parts of .sjjirits of wine, elo.se the ves.sel, shake 
thorotighly, and let the lacquer stand in a warm place 
for 14 days before using it. This lacipier is said to be 
especially suitable for oiled leather. 

Jllac.k lacquer for leather .—Dissolve shc'llae 4 parts, 
sandarae 1 part, and mastic 4 part, in 96 jicr cent, spirits 
of wine 50 parts, and add Venice turpentine 2 or 3 parts. 
Color the solution intensely black witli nigrosine. 

Nubian hlaekinej .—This ]>reparation, patented in Eng¬ 
land, is, according to the specification, comjwsed of: 
Shellac 36 parts, Venice turjientiue 16, carai)hor 11, 
spirits of wine 126, blacking 32. 

The “blacking” which constitutes the essential por- 
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tion of the patent, consists of; Aniline blue 15 parts 
and Bismarck brown 15 parts, dissolved in spirits of 
wine 800 parts. 

iMmjuer for hrnwn leather shoen .—Boil 4 ozs. .3 drachms 
of yellow wax with 8| drachms of pcarl-ash and 4 
drachms of yellow soap in 1.3 ozs. of water until a uni¬ 
form milky fluid is formed. Take the vessel from the 
fire and add to the liquid a solution of 0.14 drachm of 
pliosphinc in 0.91 cubic inch (16 cubic centimeter,s) of 
spirits of wine, shake until a uniform mi.xturo is formed, 
and bring the mixture to 42.7 cubic inches (700 cubic 
centimeters) by the addition of water. 

Bronm lacquer for harness .—Melt yellow wax 150 
parts, resin 150, and fat 120. Ilemove the vessel from 
the fire, add 150 parts of turpentine until the mixture 
has acquired a cream-like consistence; then add gradu¬ 
ally 14 parts of spirits oi‘ wine and 31 to 7 parts of 
caramel. 

Blaek variiish for shoe and harness edt/es- —Shellac 3 
ozs., resin 2 ozs., pure turpentine 1 oz., lamjiblack J oz., 
98 per cent, spirits of wine 1 pint. 

Dissolve the ingredients in the spirits of wine. 

Green iridescent lacquer for leather. —Reduce 8 parts 
of diamond fuehsine to a powder, and rub it intimately 
together with a .solution of 25 parts of orange shellac in 
](X) parts of spirits of wine until a thick paste is formed. 
The paste should be rublicd for af least one hour, so as 
to divide the aniline as finely as possible. Tn case the 
paste becomes too thick during the rubbing process by 
the eva|X)ration of .spirits of wine, add more shellac solu¬ 
tion. The paste is finally sufficiently reduced to allow 
of its bang conveniently {wured into a bottle. The rub- 
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bing dish is rinsed out with shellao solution to remove 
all the diamond fuohsine, and the fluid thus obtained 
added to that in the bottle. The fluid is finally diluted 
with sufficient spirits of wine to bring the whole to a net 
W'cight of 6!5 or 54 jiaiTs. Since the laccpier contains 
more coloring-matter tliau the sjurits of wine can dis¬ 
solve, the bottle has to be thoroughly shaken before use. 
]5y substituting for diamond fuchsine, 8 parts of methyl 
violet 4 B, the coating of laccpier shows a reddish lustre. 
Very beautiful effeets are produced by the use of a mix¬ 
ture of 5 parts methyl violet 4 B, and .3 parts diamond 
fuclisinc. 


VarniiiheH for Mdah. 

Tar and aiqihaltum rarnirh for iron .—Melt and mix 
uniformly by stirring. West Indian copal 30 jiarts, 
American jiinc resin .30, mineral-asphaltum .30, tar- 
psphaltum 30, yellow wax .5, and Wiiicc turpentine G. 
Add to the molted mass, while still moderately warm, 
resin oil 12 parts, siccative linseed oil 30, oil of turpen¬ 
tine .30, and finally benzole 30 to 45. If the varnish is 
required more thiuly-fluid, add more licnzole. 

Lacquer for mchil. —I. A pale, hard, and at the same 
time, cheap lacquer for metallic articles is prepared, ac¬ 
cording to J. J. Hess, as follows: Dissolve dammar 2 
parts in oil of turpentine 4, and add to the solution sic¬ 
cative 1 part and boiled linseed oil 2. 

This lacquer is very suitable for baking on tin-plate, 
upon which it appears with a slightly yellowish color. 
By the addition of gamboge, dragon’s-blood, and Syrian 
asphaltum, beautiful i-ed or brown-yellow to golden tones 
may be given to the lacquer. 
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TI. A lacquer of a better quality is, according to the 
same authority, obtained by carefully melting together; 
Ituby shellac 1(1 |iarts, copaiba and siccative linseed 
oil When cold, dissolve the mass in 100 to 150 ]iarts 
of spirits of wine, according to the desircsl consistence. 

III. A lacquer for m<‘ta!s, whiili is ('.specially resistant 
to moisture, acid vapors, salt water, etc., is obtained by 
dissolving fu.sed copal 1 part in oil of turpentine 2 to 0. 

This lawpier dries very rapidly and can be ground 
and polished. 

I. acipter for finmiitliK. —Dissolve cleuii 2 ])arts, seed 
lac 10, saudara;; .5, Venice turpentine in .spirits of 
wine (10. 

Black ritniirh for fiii.smifhii. —(Irind up fine lampblack 
or Frankfort black with spirits of wine and add the 
mixture to an ahxiholic solution of shellac, or to a .solu¬ 
tion of 1 part of asphaltuui digested in 3 parts of oil 
of turpentine, and then add some lin.secd oil and red 
lead (minium). 

L(U-(jiicr for hraHK. —I. Seed lac 1 part, shellac 1, 
Venice turpentine s]>irlts of wine 20. 

II. Seed lac 2 ozs., dragon’s-blo(jd 2 ozs., annotto 2 
ozs., gamboge 2 oz.s., Siiffron J oz., ahwhol 5 jdnts. 

Dissolve the c-oloring-mattcrs .sejiarately iji a small 
quantity of the spirits of wine, dis.solvc the resin in the 
remainder, mix the .solutions,^nd shake well. 

III. Seed lac 12 oz.s., co|>al 4 ozs., dragon’s-blood 80 
grains, extract of .sanders waxjd 50 grains, saffron 70 
grains, pulverized glass ^ lb., spirits of wine 2 quarts. 

Prepare in the same manner as II. 

Fah lacqwr for brrm.—l. Methylated spirits of wine 
1 gallon, sandanw; 4 ozs., shejjac 5 ozs., elemi 1 oz. Mix 
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in a tin flask and expose to a gentle heat for a day or 
two; then strain off and add J gallon of spirits of wine 
to the sediment and treat as above. 

II. Methylated spirits of wine 2 gallons, .seed lac 
(bruised) 20 ozs., red sanders 1 o/,. Dissolve and strain. 

Gnld-colorcd hu‘<pin- for liraKH watch-mses, dc. —Seed 
lac 6 o/.s., amber 2 ozs., gamboge 2 ozs., extract of red 
Sanders wood in water 24 grains, dragon’s-bhxKl bO 
grains, oriental saffron Iff) grains, powdered glass 4 ozs., 
90 ])er cent. s])irits of wine 40 ozs. 

Reduce the seed hm, gamboge, and dragon’s-blood to 
a fine powdei' and mix the latter with tlie powdered 
glass. Over this mixture |)our the tincture formed by 
infusing the saffron and sanders wood extract in the 
s])irits of wine for 24 hours, and strain. 

Gold lacquer for mriah. —J’repai'e a eoneentrated 
solution of picric acid in spirits of wine, and add to it 
alcoholic solution of pale shellac until a test shows the 
desired gold color; then add for every 2 lbs. of lacquer, 
2^ drachms of boric acid, previously dissolved iu as 
little spirits of wine as possible. 

Gold lacquer for tiv-plale. —Mix linseed oil 1 part 
and dark copal varnish 2 parts. Apply the lacquer 
with a broad soft brush to the previously cleansed tin¬ 
plate. Dry the coated plates In a drying stove. Tin¬ 
plate thus lacqueretl may be bent and hammercel without 
the lac(]uer cracking off or losing its lustre. 

Dead varninhfor metah. —Sanelarac 3 ])arts, castor oil 
1, .spirits of wine 20. 

Dissolve the sandarac in the spirits of wine and add 
the castor oil. 

14 
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Black {amhn-) varniKh for meials .—Melt chips of 
amber in an iron vessel and the.same quantity by 
weight of best asphallnin in a second \'essel. Heat 
both resins to a point where tliey oominenee to evolve 
heavy vapors. Wlien this is the ease, add to each of the 
melted resins, one-half tlie quantity of boiling limsccd 
oil of the resins originally used. Stir the oil thoroughly 
into the resins and then combine both Hiiids. This 
lacquer retains its lustre even after frequently repeated 
washing, and does not craek off'. In varnishing articles 
of metal with it, it is best to heat them and to use the 
varnish also in a hot state, as it then can lx; applied in a 
very thin layer. Copal may lx; substituted for andicr; 
but the varnish, though very good, is not .so durable. 

LtLcquer for iron .—Ozokerite is an excellent and 
cheap means for protecting iron against the influenw of 
the atmosphere. Ozokerite is a fossil wax found in 
bituminous shale. It forms a brown resinous mass 
which fuses at about 140° F. For lacquering articles 
of iron, melt the ozokerite in a boiler, and heat the 
melted mass to the boiling-point of water (212° F.). 
Dip the sheet-metal, previously made as bright as jxtssi- 
ble by scouring with ssind, into the melted mass, allow 
to drain off’, and ignite the ozokerite by holding the 
metal over a coal fire. After burning for some time, 
extinguish the flame, when the iron will appear with a 
tenaciously adhering black coatifig, which resists all 
atmospheric influences and suffers no injury from acids 
and alkaline bodies. 

Varnuh for metal workers .—Colophony 25 parts, 
dragon’s-blood 5, gamboge 6, gutta-percha 10, shellac 
3, volatile lar-oil 200. 
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Tliis varnish is very iisofiil for many purposes, it 
being especially suitable for all work which is to show 
bright metal, as, for instance, ])liotographic objectives, 
microscopes, etc. The quantity of dragon’s-blood may 
be either increased or decreased, according to whether a 
bronze, yellow, or brass color is desired. 

Lacquer for pliilosophical tiintririiK'iitn .—(iamboge 3 
ozs., sandarac and elenii each, R ozs., best dragon’s-blood 
d ozs., terra mrrita 3 ozs., oriental salfron 8 grains, seed 
lac 4 ozs., pulverized gla.ss 1 2 ozs., !)(J per cent, spirits 
of wine 80 ozs. 

Reduce the dragon'.s-blood, cleini, seed lac, and gam¬ 
boge to powder and mix the latter with the glass. 
Pour over the mixture the tinedure obtained by infus¬ 
ing the saffron and terra mer'ita in the spirits of wine 
for 24 hours. Strain the tincture through a piece of 
clean linen cloth before pouring it over the dragon’.s- 
lilood, etc. Jf the dragon’s-blood gives too high a 
color, the quantity may be lessened according to circum¬ 
stances. The same is the case with the other coloring- 
mattere. This lac<jner has a very good effect when ap¬ 
plied to many east or moulded articles used in the 
ornamentation of furniture. 

lerra merita is the root of an Indian plant; it is of 
a red color and is much used in dyeing. Por varnish 
it is only employed in the form of a tincture and is par¬ 
ticularly well adapted for the mixture of those coloring- 
matters which contribute most towards giving metals 
the color of gold. In selecting it be careful to observe 
that it is sound and compact. 

Lacquer for steel .—Dissolve pure mastic 10 parts, 
camphor 5, sandarac 15, and elemi 6, in a sufficient 
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quantity of 96 ])er cent, spirits of wine, ainl filter the 
solution. The laequer is used cold; it dries clear and 
transjiarent. 

Urern rurnM for nwialtt .—Dissolve finely juilverized 
sandarac or mastic in strong potash lye until it will dis¬ 
solve no more. Dilute the solution with water, and pre¬ 
cipitate it with a solution of sulphate or acetate of eop|ier. 
The green precipitate is washed, dried, and dissolved in 
oil of turi)cntiue, ])roducing a fine green varnish which 
does not change by exposure to light. It is especially 
useful lor ornamental iron work. 

(Irem tranKparent rurvinli .—Grind a small quantity 
of Chinese blue with double the quantity of finely 
jiowdered ehiximate of potash, and add a sufiieient 
quantity of eojial varnish, thinnwl with oil of turpen¬ 
tine. The tone of color may be ebanged by using more 
or less of one or the other ingredients. 

Variiidi for iron vnrk .—Dissolve in 2 parts of tar-oil 
I jiart each of as])haltnin and coniminiitt'd resin ; mix 
hot in an iron kettl(‘, care being t.aken to ])revent any 
contact with the flame. When cold the varnish is ready 
for use. 

Varnwh for tin (irtirku —Instead of aniline colors, 
which do not always yield durable colorations, metallic 
combinations, especially the green combinations, may 
be used. The jirocess is as follojvs:— 

Reduce 30 parts of acetate of copjier to a fine powder. 
Bring the powder into a jiorcclain dish and heat at a 
moderate heat in a sand-bath until a pale brown jwwder 
remains behind. Mix this powder with about double the 
quantity by' weight of oil of turpentine heated to about 
167° F., and add 100 parts of ^ good quality of imle 
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copal varnish. The acetate of copper, if reduced to a 
jjowder of proper fineness, dissolves almost entirely in 
the mixture after standing for J hour. After elearing 
the varnish has a green color. To give tin articles a 
beautiful green color, four or five coats have to be ap- 
])lied. However, by coating the articles only twice and 
placing them in a hot room or upon a liot metal plate, 
various shades of gold (tolor from greenish-yellow to 
dark ydlowand orange-yellow ari^ produced, accoixling to 
the temperature to which the articles have been exposed. 
Those gold colorations may also be produced on glass. 

Black Japan f/mnnil. —1. Asphaltum 1 part, copaiba 
1 lb., and a .sufficient (|uantity of oil of turpentine. 

Melt the a.sphaltum over a fire and mix the previously 
heated copaiba with it; then remove the mixture from 
the fire and add the oil of turpentine. Mix thoroughly. 

II. MoLsten a good quality of lampblack with oil of 
turpentine and grind it very fine with a niuller on a 
■stone plate; then add a sufficient quantity of copal var- 
ni.sh and rub intimately together. 

III. Asphaltum 3 ozs., boiled linseed oil 4 quarts, 
burnt umber 8 ozs., and a suffident ([uantity of oil of 
turjientine. 

Melt the asphaltum, stir iu the oil previously heated, 
then the umber, and, when cooling, thin down with the 
oil of turpentine. 

IV. An extra fine black is prepared as follows: 
Amber 12 ozs., purified asphaltum 3 ozs., boiled lin¬ 
seed oil J pint, resin 2 ozs., oil of turpentine 16 ozs. 
Fuse the amber, resin, and asphaltum, add the hot oil, 
stir well together, and, when cooling, add the oil of tur¬ 
pentine. 
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Black Japan for tin lanternx .—Asjilialtuni IJ ozs., 
boilwl linseed oil 4 pints, burnt un.iber 4 ozs. Heat 
till well mixed, and when cool add sufficient oil of tur¬ 
pentine to give proper eonsistcnec. 

Tranxparmt Japan .—Oil of turpentine 16 ozs., oil of 
lavender 12, cam|)bor 1 draelini, bruised eo])al 2. 

Dissolve. d'bis .Japan is used for japanning tin, 

Japan-flow for tin. —I. Spirits of turpentine 6 quarts, 
toll! balsiun ozs., linseed oil J pint, acetate of lead 
3 ozs., balsam of fir 3 ozs., sandarac 1J lbs. 

Put the materials, e-\'ee|)t the tur|)entine, in a suitable 
ve.ssel, ])Iaoc first over a slow fire, then increase the beat 
until all is meltisl. Wdien a little cool, stir in' the tur¬ 
pentine and strain. The japan is transparent, but may 
be colortsl if desired. 

JI. Melt 0 lbs. Xa])les asphalturn, 12 ozs. dark anime. 
Roil for about 2 hours in 1 J gallons linseed oil; then melt 
11 lbs. dark amber and boil it with ^ gallon linseed oil; 
add this to the other, and add driers. Boil for about 
two hours, or until the mass, when cooled, may be rolled 
into little jiellets. Withdraw the heat and thin down 
with ,3 gallons of turpentine. The ma.ss must be con¬ 
tinually stirred to prevent boiling over. 

VaniiHlicn for VarnagcM. 

Ordinary body carriage rarnis/i,.—Best African copal 
4 parts, clarified lin.st«d oil 14, tur|)entine 16, be.st animd 
4, clarifieil linseed oil 10, turpentine 14. 

Two kinds of varnish have to lie separately made. 
Boil the first three ingredients together for 4 hours, mix 
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thoroughly by stirring, and tlien strain. Secondly, boil 
the anime, 10 part? of linseed oil, and 14 of turpentine 
for a similar period; strain while hot and bring into 
the pot used for prp])aring the copal vai’iiish. Mix 2 
parts of the anime varnish with 1 of copal varnish. 

Neil’d earriatje. varni.tli. —I. Melt 1 part best cojial, 
add gradually 5 parts old refined linseed oil; boil until 
viscid; then reduce with 3 parts of oil of turpentine, and 
filter. 

II. Melt 1 ])art anime, .add 2J parts linseed oil, 
boil for 4 or 5 hours or until viscid, reduce with 31 parts 
oil of turpentine, and filter. 

The varnish I. does not dry very quickly ; but if this 
is desired, equal parts of varnishes I. .and II. may be 
intimately mixed together by heating and constant 
stirring. The varnish thus obtained dries more quickly 
and can be polished, while the pure copal v^arnish is 
more fluid, softer, and more pliant. The first does not 
(ihange its color after it ha.s been applied, but the second 
becomes darker. 

Dark carriage rarninh. —I. Melt .50 parts best copal, 
add 125 |)arts refined linseed oil and 6 parts dried sugar 
of lead. Boil until viscid, and reduce with 150 parts 
oil of turpentine, and filter. 

II. Melt 50 parts pale anime, add 100 parts of refined 
linseed oil and IJ parts dried white sulphate of zinc. 
Boil three or four hours until viscid and reduce with 
1.50 parts oil of turpentine. Filter. 

Mix varnishes I. and II. by heating, and filter. The 
varnish thus obtained dries very quickly, but is not so 
durable as pure copal varnish. 
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III. Melt .50 parts best copal and add 150 parts 
refined linseed oil and 11 parts litharge. Boil until 
viscid, and reduce with 50 parts oil of turpentine pre¬ 
viously heat(‘d. Finally filter. 

Hurd dnjhu) vurnixh .—Melt 8 lbs. aninie, mix with 
2 gallons of linseed oil, boil for 4 hours, and reduce with 
gallons of turpentine. 
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VIII. 

MISCELLANEOUS VARNISHES AND LACQUERS. 

Brilliant lanjurrx .—Tliis torm is a])|)lial to shellac 
solutions mostly colored with aniline colors. The effect 
of the latter is very beautiful, and they are well adapted 
for the preparation of transparent laetjuers; but, as 
])rcviously mentioned, great care has to be exercised in 
their us(>, not all of them jiossessing the constancy re¬ 
quired for lacquers. Only those soluhle in alcohol can 
he (‘niploycd. Certain aniline colors occurring in com¬ 
merce are mixed with dextrin, sugar, sal ammoniac, and 
other substances for the puri)ose of increasing their 
weight. Such products must be especially guarded 
against, the added substances being, as a rule, not soluble 
in spirits of wine, which causes difficulties; while such 
as arc .soluble impair the quality of the lacquer aud fre¬ 
quently spoil it entirely. If, however, mixed aniline 
colors can only be had, the alcoholic solution should be al¬ 
lowed to stand for some time and then be fdtered. Before 
using such solution it must be tested whether it is actually 
clear or not, since it can only he employed when perfectly 
clear for («loring the shellac solutions. For light colors 
solutions of bleached shellac arc used. The shellac 
should be free from any residue of the bleaching agent, 
especially chlorine. For dark lacquer, good blonde shel¬ 
lac may lie employed. The lacquers are made elastic by 
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the addition of, at ttie utmost, .3 jier ocnt. castor oil. 
Nothing else should he used. 

Aniline colors are more suitably employed in the 
jireparation of the so-called 

lt(virmte —These colors are combinations of 

basic and other aniline colors, such as fiichsin, methyl- 
violet, brilliant green, saffranin, chrysoidin, auramin, 
methyl-blue, etc., with rcsinates. For their j)rcparation 
make a resin soap solution by boiling 100 parts pale 
colophony, 10 ])arts caustics soda, 33 parts crystallized 
soda and 1000 |)arts water, and adding to the solution, 
when cooled to 122° F., with constant stirring, a filtered 
solution of coloring-matter. A solution of a metallic 
salt (for instance, chloride of magnesium) is then added. 
After some time the color combination—rcsiiiate color— 
separates, is then freed from the liquid jwrtion by strain¬ 
ing through linen, and finally dried. 

The dry rcsinatc colors have a fresh ap])caran(!c; they 
may be lu’eparcd of various degrees of concontration with 
5 to lo percent, coloring-matter, and are scarcely soluble 
in water. Weak acids or alkalies have no etfect on them, 
but they are readily soluble in benzole, ether, chloroform, 
and volatile oils. They also dis.solve with ease in spirit 
varnishes and oil of turpentine varnishe.s, in melting 
wax, resin, and boiled linseed oil. From these proper¬ 
ties the possible practical value of these colors will be 
readily recognized. 

They may Im? u.sed in the preparation of transparent 
oil varnishes or benzine varnishes, the following prepara¬ 
tion being claimed tf) be esjiecially good :— 

Dis.solve 30 parts magnesium resinate color (thor¬ 
oughly dried out) in 80 parts of benzole and 20 parts 
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chloroform, and mix the solution with loO parts of a 
clear 1.5 per cent., solution of (,'aoutchonc in carbon 
disulphide and liglit coal-tar oil. 

Lac<ju(‘is prepared \vilh resinatc colors may be applied 
to metal, wood, paper, leather, glass, oil-Ploth, linoleum, 
textile fabrics, etc. 

Vanuahfor l)liich-boar(l.'i .—A varnish to be useful for 
this purpo.se should be dull, and best without brstre. 
A glossy surface is not good to write on, and besides a 
person sitting at a distant® from the black-board finds 
it difficult to distinguish anything written on it. This 
evil is overcome by the following process:— 

Dissolve shellac 25 parts and sandarae 7 in .spirits of 
wine 25. At the .same time dis.solvc, with the assi.stance 
of moderate heat, gutta-percha 3 parts in oil of turpentine 
14. After the cooling of the last solution, stir both solu¬ 
tions together, and mix with finch' rubbed emery 500 
''arts and lake-bhaek 12 parts. Ap])ly this mixture to 
the wood; then place the black-board in a vertical ])osi- 
tion and ignite the color on the lower edge. By this 
treatment the spirits of wine in the varnish is consumed, 
and a new coat can at once be given. Repeat this 
operation 5 or 6 times. By this means a surface i.s 
obtained which ciin be written on both with chalk and 
slate-pencil. 

A somewhat modified process is as follows :— 
Dissolve, with the assi,stauce of moderate heat, shellac 
parts in spirits of wine 20 parts. Mix the solution 
with thoroughly rubbed emery 6 parts and best bone- 
black 2. The emery, as well as the bone-black, should 
be reduced to a fine powder, and triturated with the 
shellac solution until an intimate mixture has been 
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oPfected. The varnish is immediately ready for use. 
It is applied as thinly and uniformly as po8.sihle to the 
black-board, ignited as described above, aud the opera¬ 
tion repeated 4 or o tinii's. Any uneven [ilaees due to 
insufficient mixing of the ingredients are removed, when 
the board is cold, by rubbing witli emery pajier and care¬ 
fully brushing over with varnisli. The board tlius pre- 
jiared is of a tine grain, excellent black color, and without 
lustre. 

However, burning off the layer of freshly applied 
varnish is a difficult operation. J5y the heat of the burn¬ 
ing spiiits of wine the resin midts and runs off, broad, lus¬ 
trous stre.aks lieing formed thereby. The layer of var¬ 
nish becomes uneven and requires mnch touching up. 

A varnish which does not require to be burnt otf is 
prepared as follows :— 

Di&solve fused cojial 20 ])arts, shellac 100, sandarac 
50, and Vcnic“ turpentine d, in 0(5 i)er cent, spirits of 
wine 400 and ether 40. Add to the solution a mixture 
of lampblack 15, ultramarine 5, and emery 15. 

Burning off is not necessary. Should a few places 
turn out glossy, rub them with amber, and for the 
second coat increase the quantity of emery somewhat. 

Universal tacijm -.—Dissolve shellac 15 parts and 
mastic 2 in aksolute sjnrits of wine 90. If greater 
consistence is re([uircd, evajioratc a portion of the spirits 
of wine used at a moderate heat. «This laetjuer may be 
colored, as de.sired, with gamboge, dragon’s-blood, etc. 

White skrative oil .—Reduce 100 parts of acetate of 
lead (sugar of lead) to an extremely line powder and 
mix intimately with 1200 jiarts poppy oil. Expose 
the mixture in a white glass buttle to the sunlight, shak- 
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ing it frequently. The oil thus prepared is nearly color¬ 
less, and when mixed with 250 ])art.s oil of turpentine, 
dries very rapidly. 

Resin son]) a.H a siihtHvir for Kiecafive .—Dissolve in 
150 |iart.s of water in a copper kettle 50 parts of soda, 
heat to hoiling, and introduce with constant stirring 100 
parts of powdered colophony. Continue boiling until 
the fluid is no longer turbid, but perfectly tran.s|)arent; 
then take the kettle from the fire and, after cooling, 
pour off the SM|)eruatant fluid from the viscid brown 
resin soap. Dissolve the latter in water and mix the 
solution with a small quantity of water of ammonia. 
The pigments are rubbed with the mixture. 

3Rdt lueqners for liroirn mul lilaek picinre-fromefi and 
furniture. I. Halt brown lacquer .—Digest in a well- 
elosed vessel pale grain-lae 31 ozs., dragon’s-blood J oz., 
and sandarae H drachms in 90 per cent. sj)irits of wine 
1 quart, l^laco the vessel in a warm place until all i.s 
dissolved, shaking frequently ; then decant the clear 
solution and add a uniformly triturated mixture of 1 oz. 
whiting and 10^ ozs. red ochre or eolcathar. Keep the 
lacquer in a well-closed vessel. 

II. Matt black lac(jtier .—Swell 12 to 14 parts of 
grain-lac in 9 to 11 |)arts of water of ammonia ; then 
add 70 to 80 jiarts of water containing 1 or 2 ])arts of 
liquid logwood extract and 0.1 part each, of cuj)ric sul¬ 
phate (blue vitriol) and acetate of lead in solution ; shake 
thoroughly, and stir in as many parts of lampblack a.s 
are required to give sufficient blackness. 

Purification of remi oilx and their emverxion into dry¬ 
ing oils and varnish .—Boil the rc.sin oil in a tinned or 
enamelled pot for 2 hours in the open air with 3 parts 
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by weight of litharge, 20 of kaolin or bole, 1 of per¬ 
oxide of manganese; then withdraw the fire and let 
stand for at least 24 hours. Stirring during heating 
should be ay<iided, the piirifieation of the oil consisting in 
the carbonization of the organic substances, which does 
not take place if the scrliniont is stirred up. Draw off 
the oil from the sediment, filter, and jiress the residue. 
The oil thus obtained dries as well as ordinary linseed 
oil and does not eliange the shades of pigments. 

The conversion into varnish or laequer is effected as 
follows: To the oil obtained by the above-described 
j)roccss add fused amber 25 per cent., copal 25 per 
cent., litliarge 2 per cent., peroxide of manganese 1 j)er 
cent, liring the mixture into an autoclave and boil it 
under a pressure of S to 10 atmospheres for G lioui-s. 
Filter when cold. 

Nein drying oil [II. A". Ihmc’r jMifait ).—(lid linseed 
oil is filtered through coarsely ])Owdered animal charcoal 
in a funnel wide on top but veiy narrow below. The 
animal charcoal used in filtering is previously purified 
with liydnK'hloric acid. The filtered oil is brought into 
large shallow lead pans, upon the lnjltom of which are 
ciTstallized acetate of lead, minium, and borate of man¬ 
ganese. The ma,ss is exposed to the sunlight, the pans 
being covered with glass plates. The lead pans are 
then heated to 24H° F., and a current of air containing 
16 percent, steam and heated to 25^'^ F. is conducted 
through the oil for 6 hours. The oil thus prepared is 
filled in shallow lead capsules, wdiich are placed in rows 
one above the other in a large closed sheet-iron cylinder, 
so that there remains sufficient space for the circulation 
of air. In the upper portion of this cylinder is placed 
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a wide-nrekfd fiask filled three-quarters full with chloro¬ 
form, 1 lb. of the latter being required for each 12^ lbs. 
prepared oil. A current of air heated to 212° F. is, at 
the same time, allowed to act uiwii the upper part of the 
cylinder, the air passing out through a clack-valve on 
the bottom of the cylinder. In about 8 to 10 hours the 
oil i.s converted into a thick viscid nia.>-s, which i.s further 
treated as follows: American oil of tiirpcutiue is heated 
in a close(l vessel to 072° F., 10 per cent, of absolute 
alcohol is added, and an equal (piautity of the viscid 
mass is dissolved in this mixture at 212° F. 

The at tii'st yellowish, turbid solution is filled into 
cylindrical lead vessels and allowed to clear at a low 
temperature. 

By the addition of a small quantity of this drying 
oil, linseed oil or oil paints acquire excellent drying 
ju'opertic.s. 

Cement Unneed oil raniinli (E. Neuma7tn’ii German 
putrat).— The process refers to the preparation of a 
cheap, durable varnish, soluble in water, which is to 
serve as a substitute for linsad oil varnish. The pro¬ 
cess consists mainly in })artially sa})onifying the oil and 
resins or solutiou.s of both by means of an alkaline 
solution containing .silica, then boiling,and finally entirely 
saponifying by the addition of ammonia. The varnish 
is then separated by a concentrated solution of alum and 
chromate of })ota.sBium in water, and, after diluting with 
water, is ready for use. For a more explicit explanation of 
the process, the mode of preparing cement linseed oil 
vai'nish is described below'. Equivalent .substances may, 
of course, be substituted for the different constituents 
used without any modification of the process. 
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For tlie preparation of 500 parts of varnish add IGO 
parts of 16 per cent, potash lye to 10 parts of I’ortland 
oeinent. In about 5 or 0 liours tlie insoluble lime com¬ 
binations deposit on the bottom of the vessel, whilst the 
silicates in the cement pass into solution and with the 
potash Ij’e form water-glass. 

By this ])ro(^ss the weight of the lye is increased 
about 4 per cent. It is then boiled for about 2 hours 
with 101) parts ot linseed oil and 40 ]iarts of Burgundy 
pitch, when 40 ])arts of 20 per cent, potash lye are 
added to the fluid, and boiling is continued for J hour 
longer. 

By this prowss the greater portion of the Burgundy 
pitch and oil is saponified by the hot lye. To saponify 
the rest, about 4 parts of spirits of wine and .3.5 parts of 
ammonia are added with vigorous stirring. Bv this 
saponification an extremely intimate combination or 
mixtui'c of the substances used is effected, so that a 
very homogeneous |)roduet is obtained. 

Now ])repare a concenti'ated solution of 4 parts alum 
and 1 part potassium bichromate in water, and add water 
to the solution until its at first hj-acinth-red color has 
become chrome-yellow. Add this quite consistent fluid 
slowly to the previously ])rejiared mass, and mix, with 
constant stirring, until a quite thick paste of a clear 
brown oedor is obtained. 

To this mass add 400 parts iflore of the alum and 
pota.ssium bichromate solution, and boil the mixture for 
some time, when the varnish is ready for use. By the 
addition of the alum and potassium bichromate solution 
a coagulation of the mass is, on the one hand, effected 
by the chromic acid ; but, on the other hand, aluminium 
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jialniitatc is formed from tlie alum and tlie fat or resins. 
This aluminiiini [jalmitate is dissolved by the ammonia 
present, but l>ecomes insoluble when the varnish dries, 
and thus forms a durable eoat. 

Varninh for llic prexcrrdlion of wood .—Dissolve in an 
iron kettle boi'ax 100 jiarts, caustie soda 50, in water 
4000. Heat to boiling and gradually introduee, with 
eonstaut stirring, .shellac 450 ])arts. VVdien solution is 
complete mix the lukewarm fluid with 200 parts of 1)0 
or 95 ])er cent, carbolic! acid (puriHed). 

This varnish serves for coating wood or wooden ulcn- 
■silsand ])reserve.s them from rotting. It is also u.sed for 
])ainting walls upon which fungous vegetation has made 
its apiiearauee. I'hir use, make the varnish lukewarm 
by diluting with J its volume of hot water. This var¬ 
nish may jHissibly serve as a sidcstitutc tor carbolinctini. 

Tar vanii-tli .—Heat SO lbs. of tar in a bo.v provided 
wuth a steam-heating pipe, or in a kettle over the fire, for 
some time, with constant .stirring, to 158° F., in order 
to evaporate as much W'atcr as possible; then add, at 
about the same tenijceratui’e, with constant stirring, 80 
lbs. of hydraulic lime, Homan cement, or Portland 
cement. The mass gradually saponifies and, notwith¬ 
standing the large addition of cement, remains thiiily- 
fluid. When cold it is also thinly-fluid, soft, and pliant. 
For use, the varnish has to be warmed. If, instead of 
hydraulic lime, ordinary burnt lime were added, 25 to 
30 per cent, of the latter w’ould cause the tar mass to 
solidify and render it unfit for varnishing purposes. By 
the saponification of the cement with the tar, the volatile 
oils of the latter arc fixed and a coat of such tar varnish 
15 
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withstands all atmosplifiric influences, whilst an ordinary 
tar coat in time deteriorates. 

This tar varnish is not attacked by hydrochloric or 
nitric acid, and also withstands all rotting inflnenccs. 
It is, therefore, very suitable for coating wood-work 
underground or under water. Moreover, it remains 
pliant after drying, so that the coat of it does not erack. 

Preparation of rarnirh from riapliilia rrnidues .—The 
residues are miAcd with fuming suljihurie acid and the 
mixture is allowed to repose for 24 hours, during which 
time all the impurities deposit on the bottom. The clear 
fluid is heatwl vvitli pyrolusite (peroxide of nianganc.se) to 
437° F., neutndized with slaked lime, and filtered. The 
resulting product is pure mineral oil, which is brought 
into an autoclave provided with a steam-jacket. To 
every 2 lbs. of oil, 7 ozs. of oil varnish, 10 lbs. of 
jietroleum-etlier, and a small quantity of pine resin are 
added. The lid Ixiing placed upon the autoclave, the 
mixture is heated, with constant stirring, until the 
pressure in the auloclavc risre to 2 atmospheres. The 
contents are then allowed tooool, when the finished var¬ 
nish is drawn off. For the preparation of the oil var¬ 
nish to be added, colophony or amber may be used with 
the addition of a small quantity of oxidizing substances. 
According to Mr. Eerski, the originator of the process, 
this varnish serves as a substitute for ordinary oil var¬ 
nish, but is cheaper. 

Water mrnislt, i. e., an aqueous solution of varnish, is 
obtained by dksolving shellac in borax solutions. , The 
process is as follows:— 

Dissolve 1 part of borax in 20 parts of hot distilled 
or rain-water. To the boiling solution add gradually 
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in small {wrtions 3 parts of shellac, care being taken not 
to add a new portion before the last is dissolved. When 
all the .shellac has been introdneed allow the fluid to 
cool, whereby the wa.x-like constituents of the shellac 
separate. Filter the fluid from th(‘ latter and jierfume 
the clear filtrate with a mixture of ecjnal parts of oil.s 
of clove and turpentine, using no more of the perfume 
than i.s absolutely ncce.s.sary. 

Applied to leather tliis varnish gives it a matt lustre. 
The varnish may be colored as desired, water-soluble 
aniline eohirs being used for the purpose. For very 
]iale 8olution.s u.sc bleached shellac. 

Vryslal-xraicr rarnltth. —I)is.solve 1 llj. of good white 
gum arabic and 1 lb. of glucose in 3 pints of water. 
This dries hard vvitli a gloss. 

varn'mh .—-Dissolve 1 lb. of goo<l jiale glue in ’ 
2 gallons of water. The color of this varnish de|)ends 
on the ([uality of glue, use<l. If the best gelatine be 
employed, a white varnish will result; if a brown glue, 
then a brown varnish. This varnish gives a sticky coat 
and is not water-proof, but may be made so by adding, 
just before use, a small quantity of potassium bichromate 
(about 1 oz. in 2 gallons), fl’his varnish forms the basis 
of some leather varnishes. A little thymol or borax may 
be added as a ])rcservative. 

Cnpailm rariikh .—Atxiording to E. Fricdlein, a reli¬ 
able copaiba varnish may be ])rcpared as follows: Mi.x 
oojiaiba with equal parts by volume of strong s])irits of 
wine and let the mixture stand until the scjiarated 
mucus has deposited. If the varnish is to be immedi¬ 
ately used, the mixture has to be passed through filtering 
paper. To 50 parts of the clear solution add 5.2 parts 
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of castor oil, which dissolves readily in the spirits of 
wine. These ])roporti()ns have been established by ex¬ 
periments and should be accurately observed. In using 
the varnish be sure that the colors do not contain resins 
soluble in spirits of wine, such as sandarac, mastic, etc. 
Should such l)e the ease, substitute oil of turpentine for 
the s])irits of wine. 

Varnidi for tin-foil .—Dissolve 7 ozs. of shellac in 1 
quart of spirits of wine and filter. Allow the mucus 
remaining upon the filter to drain otf, it being best to 
cover the funnel witli a glass-plate to ])revent evajiora- 
tion of spirits of wine. To the shellac solution thus 
obtained add .‘IJ ozs. white clemi and 14 drachms of 
Venice turpentine. Let the whole stand in a moder¬ 
ately warm place, shaking frequently; then filter, 
squeeze out the residue, which consists almost exclusively 
of elemi, and add the tlnid thus obtained to the filtrate. 
The varnish may be colored in the same manner as 
brilliant laapiers. 

VarniKh for violins .—Dissolve sandarac 45 ])arts, mas¬ 
tic GO, elemi 16, dragon’s-blood 7^ in spirits of wine 
.“lOO. To the solution add oil of turpentine and castor 
oil, each 15 parts. Let the solution .stand for 14 days 
and then filter. 

Varnish-resisting acid [paiented by lleUng, Bertling, 
(fc Jieinihe, of Baltimore ).—The preparation of this new 
varnish which resists acids is effectei by shaking cotton¬ 
seed oil with pure liquid lead, whereby the lead is 
absorbed by the oil, forming with it a metallic varnish 
which has no caustic properties and adheres very well. 

Bring into a kettle of about 5 quarts’ capacity 
quarts of pure cotton-seed oil. At the same time melt 
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20 Jbs. of pure lead in a suitable crucible or ladle at 
F. until the entire mass is liquid. In this liquid 
state gradually pour the lead into the 4J- quarts of cot¬ 
ton-seed oil, .stirring constantly to oflect as intimate a 
combination of the oil with the lead as jKissible. As 
soon as the hot litpiid metal strikes the surfa(» of the 
oil it is divided into small pellets, the clean and bright 
surfaces of which come in direct contract with the oil. 
When the entire 20 lbs. of melted lead have been poured 
into the oil, the latter is allowed to cool off and then 
drawn off. On the bottom of the kettle will be found 
about 17 llw. of lead, the remainder, about d lbs., having 
been absorbed by the 41 quarts of cotton-secil oil. The 
17 lbs. of lead are taken from the kettle, and the oil, 
which now contains about I! lbs. of lead, is returned. 
The 17 lbs. of lead arc rcmelted and again poured into 
the oil with constant stirring, as above. The oil is 
■igain allowed to cool and then drawn off. On the 
bottom of the kettle will now be found about 15 lbs. 
of lead, so that the oil has again absorbwl 2 lbs., and 
now contains 5 lbs. of lead in combination. The opera¬ 
tion of remclting the remaining lead and jaiuriug it into 
the oil is advantageously repeated until the oil contains 
about 10 lbs. of lead. Above this point the oil seems 
no longer to have an affinity for the metal. The oil is 
finally allowed to cool off, whereby it acquires the con¬ 
sistence of oil paint. The mixture is now ready for use, 
and may be applied by means of a sponge or a brush 
to the surfaces to be coated. It is recommended to 
allow the first coat to dry for about 48 hours, when it 
becomes sufficiently hard to withstand all ordinary abra¬ 
sion. A second coat may then be applied. 
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(Mltdoid lacgmrs .—Tliese lacquers can be prepared in 
a very simjde manner by dissolving uncolored (vlluloid 
in a solvent, a mixture of strong spirits of wine and 
ether being very suitable for the purpose. The cellu¬ 
loid first swells up in the solvent, and after vigorous 
shaking the bottle is allowed to stand (|uictly for the 
nndissolvod jwrtion to settle, when the clear, supernatant 
finid is poured otf. The latter may be immediately 
used ; it yields a colorless glossy laecjuer, or may be 
colored, as desired, with aniline colors. 

The ])ric<' of (vllnloid is at present so high that 
lac'quers made from it are very exp/cnsive; but the 
lacejuer may be prej)ared more chea]>ly, the process being 
as follows : Bring collodion-cotton, i.e., soluble pyrox}'- 
lin, such as is used by [)hotographcrs, into a box which 
can be hermetically closed and place upon the bottom 
of the box a dish with sulphuric acid. The puiqxrsc of 
this is to dry the collodion-cotton, which requires from 
36 to 48 hours. 'J'he collodion-ijotton is then brought 
into a large bottle and three to four times its quantity 
by weight of ether and three to six times its quantity 
by weight of very strong alcohol poured over it. In a 
few days the greater portion of it is dissolved and the 
clear solution jwurod into another bottle. Add to the 
clear solution 25 to 30 jier cent, of the weight of collo¬ 
dion-cotton originally used, and the resulting product 
forms an excellent celluloid lacquer,*which rapidly har¬ 
dens to a [lerfoctly transparent and very glossy coating. 
P'or diluting celluloid lacquers it is best to use wood- 
spirit. To color them, dissolve an aniline color in 
strong spirits of wine, add a corresponding quantity of 
tlie solution to the lacquer, and shake vigorously. 



MISCELLANEOUS VARNISHES AND LAgQUEES. 231 


Varnish for toys. —I. Melt in an iron kettle, with con¬ 
stant stirring, 32| parts of yellow, transparent American 
resin in small pieces. When solution is complete, with¬ 
draw the fire from tinder the kettle and vigorously stir 
into the melted resin 48if parts of oil of turpentine. 
Filter the varnish through a woollen cloth and keep it 
in large glass bottles or barrels well closed. 

II. I)is.solve in a capaeions barrel, without the assist¬ 
ance of heat, 25 lbs. of comminuted yellow, transparent 
American resin and 22 ozs. of Venice turpentine in 37^ 
lbs. of 85 or 90 per cent, spirits of wine. Stir vigor¬ 
ously. Filter the varnish from the residue and keep 
it in well-closed bottles. 

Imitation japaiic.se Inc varnish .—Free 90 parts by 
weight, of oil of tnr|)entine and 120 of oil of lavender 
from water by adding a small quantity of calcined eal- 
eium ohloride, and earefnlly ])onr off the oil. Bring 
the oils into a bottle and add 2 parts of camjihor and 
30 of copal. Place the bottle in hot ashes for 24 hours, 
shaking it occasionally, and finally fdter through a cloth. 
Let the filtrate stand for 24 hours and then pour off the 
supernatant clear fluid from the jireeiiiitate. The pre¬ 
cipitate may be colored—black being most .suitable— 
and u.sed for a fii'st covering coat. The residue from the 
first filtration is of no value. 

Inmlating varnish. —I. Shellac I (lart by weight, rec¬ 
tified wood-spirit 8 parts. Put the ingredients in a 
bottle, close the bottle with a cork, and let it stand in a 
warm place until the shellac is dissolved. Shake the 
mixture frequently. Pass the solution through a paper 
filter, adding from time to time rectified wood-spirit in 
such quantities as will enable the solution to percolat| 
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freely througli the filter. Change the filter when neces¬ 
sary. 

II. For xi/k-con’ivd wire .—Mix hoihxl linseed oil C 
parts by weight and rectified oil of turpentine 2 parts. 

III. For lari/c coVh. —(’otton-eovered wires are steeped 
in melted, ]iaraffine to increa.se their insulation. Large 
electro-inagnet coils have a double covering of eott{in, 
and the outer layer is eoat<‘d with a thick varuish of 
.shellac di.s.solved in alcohol. 

Liquid hronze. —I. Stir fiiu! metallic powd(>r, known as 
bronze powder, into i» varuish prepared as follows : Melt 
dammar with an alkaline (arhonate and exjio.se the, 
melted, finely-powdered mass for several mouths to a 
temperature of about 122° F. The alkaline resin thus 
obtained is dissoK'cd in a hydrocarbon boiling below 
302° F. Any acid contained in the hydrocarbon is 
jireviously neutralized by the introduction of dry ammo¬ 
nia ga.s. The mixture of tlii,s lacquer with the bronze 
powder keeps for a long time. 

II. P our over 100 parts of dammar and a few pieee.s 
of glass in a bottle 900 |)arts of benzine. Pour off the 
solution from the fine sediment and glass, and suspend 
in it 300 to 400 parts of bronze powder. Fill in 
small bottles. 

Soaj) varnish ,—This varni.sh is elastic and imper¬ 
meable. The simplest method of prejiaring it is as fol¬ 
lows : Boil good tallow soap in rafci-water to a clear 
solution and filter, while hot, through several close clothe. 
Add an equal volume of water to the .solution, bring it 
to the boiling-point, and add clear boiling alum solution 
as long as a precipitate is formed. When the precipitate 
^ settled, separate it from the supernatant fluid, wash 
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it several times with boiling water, dry, and dissolve it 
in sufficient boiling oil of tiirjientinc to give it the con¬ 
sistence of varnish. Slionid this prove too viscid when 
cold, it can be readily reduced by the addition of hot oil 
of tiirjicntine. Coats of this varnish do not show a 
great deal of lu.stre, but they are durable and cheap. 

Vdniixh for kihcJti. —I)is.solve 10 parts dammar in 
carbon disulphide DO. This varnish is very glossy and 
resists the action of both water and steam. 

Dmd r/rouiid for i'init(dl(iH gilt framer. —Bleached 
shellac, and whiting each 81 o/.s., sjiirits of wine 2 
quarts. 

First dissolve the shellac in as small a quantity of 
spirits of wine as jiossihle. Buh tlu' solution quickly 
together with the whiting to a dough and gradually add 
the remainder of the spirits of wine. If the dry var¬ 
nish shows a glo.ssy a])pearanee, add .some sjiirits of wine 
and whiting; but if it should ho too dead, add a small 
quantity of a thick solution of shellac. 

VarnM for gilt Kortiiccr. —Shellac 42 ozs., sandarac 
17J o/,s., gamboge ozs., sanders-wood 7 ozs., turpen¬ 
tine 5| ozs., spirits of wine 5 quarts. Treat the sanders- 
wood by itself with a portion of the spirits of wine and 
add the solution to that of the resins in the remainder 
of the spirits of wine. 

Lac,(pier for comh-makerr. —Dissolve elemi 2 parts, 
mastic 2, shellac 10 in spirits of wine 40. 

Vamirhfor copper-platen. —Dis.solve camphor 2 parts, 
mastic 2, sandarac 5, bleached shellac 5, in spirits of 
wine 80. 

Insoluble varnish for copper-plates and maps. —Dis¬ 
solve 1J ozs. of good gilder’s glue in 1 quart of water. ♦ 
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Ajiply the warm solution to the surface of the pajier 
and allow to dry thorouirldy ; then place the paper in a 
solution of acetate of aluniiuiuru tor one hour, w'ash dry, 
and smooth. Paper thus treated can be washed with a 
damp sponge. 

Vdrnixh for padr-lioard ariicle.'s {Held’n formula ).— 
Keduce mastic in grains .'!() ])arts, refined sandarac 18 
])arts to |)uwder, mi.x the jiowder with powdered glass 
20 parts, and dissolv(' in ihl ])(>]■ cent, ahiohol 200. Add 
Venice turpentine 20 parts, |irevionsly liquefied, to the 
sohition. Mix thoroughly by shaking, and filter. 

^'anli■ 1 h for trrra-cotla. —l)issf)lve mastic 2 jiarts, 
shellac 20, Venice tnr])entino o in spirits of wine fiO. 

Laa/uer for (jilt artide.'t. —Dissolve amber 2 parts, 
dragon’s-blood and gamboge each seed-lac 5, sanders- 
wood J, saffron 0.2 in spirits of wine 20. 

Vernk (Tor {gold vartdxh). —Di'agon’s-blood and clemi 
each 5 parts, gamboge 2b, mastic 20, sandarac 12, sliellae 
20, sanders-wood 15, Venice tnr])entiue ,10, spirits of 
wine 600. 

Dissolve each resin by itself in a portion of the spirits 
of wine and digest the coloring substances in another 
portion. Mix the solutions and filter. This varnish is 
very clastic, and may also be applied to leather, oil-cloth, 
etc. The coating will not crack, even if the articles are 
bent. 

Gold laerjuer (mixed). —Colo])h<<iy 2 parts, gamboge, 
mastic, and sandarac each 5, shellac and turpentine each 
2, oil of turpentine 50, spirits of wine 10. 

Dissolve the cohqihony, gamboge, mastic, sandarac, 
and shellac in the spirits of wine, the turpentine in the 
oil of turpentine, and mix the solutions. 
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Gold lac varnish {Held’s formula ).—Reduce to powder 
stiellae GO parts, aloes GO, amber 30, saiidarac 30, fjam- 
bogi^ 8, dragon’s-blood 4, and dissolve tlic inixal (lowders 
in oil of turpentine 500 jiarts by ])lacing tlie vessel in a 
sand-bath. 

To make this varnish more durable, add from 60 to 125 
parts of linseed oil, allow the whole to boil up, and filter. 

Varnish for si(/n painters. — Dissolve elemi 4 parts, 
mastie 5, sandarac and shellac each U), oil of turpentine 
and Venice turpentine 4 in spirits of wine 100. 

Glaze, for barrels .—Shellac and dammar each 31 ozs., 
spirits of wine 2 quarts. 

Digest the resins in the spirits of wine in a well-closed 
bottle, shaking frequcntlv. The glaze is ready for use 
when a turbid fluid has been f()rmed. Filtering is not 
rtvjuired. The barrels to bo glam! should be entirely 
dry, it being best to dry and heat them by a eurnmt of 
hot air; then quickly a])ply a coat of glaze and ignite 
it when it has dried so far that it no longer runs. When 
it burns brightly, extinguish the flame by placing the lid 
upon the barrel, and allow to cool with the lid on. A 
thin layer of the glaze remains firmly adhering to the 
sides of the barrel and will not eraiik off. 

Varnishes for making rubber balloons impermeable .— 
These varnishes are prepared from solutions of fai'ina- 
eeous substances, gum-tragacauth or other vegetable 
gum, dextrine, sugar, albumen, collodion prepared with¬ 
out ether, glue (isinglass, common glue). The solutions 
are freed from all undissolved substances by straining 
them through a hair-sieve, and must be perfectly clear. 
The main point in respect to these varnishes is that they 
should form an impermeable but as thin a layer as pos- 
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sible upon the balloon or other articles to wbieh they may 
be applied. The balloon, when filled with gas, is imme¬ 
diately coated with the varnish for the pur|M)se of closing 
the |)ores of the rubber and to jiriA’ent the escape of gas. 
Water or diluted spirits of wine is u.sed as a .solvent for 
the .siiKstanees. J^^atty substances must not be employed, 
as they might exert a decomposing eflect u|)on the rubber. 
Only the collodion is mixed with a very small (juantity 
of castor oil, so that the film produced upon the balloon 
may not be too brittle. 

I. Gum 32 parts, sugar 8, water 60. 

The iiroportions may be changed at will, according 
as it i,s desired to have the varnish more or less ])liant. 
The varnish becorne.s harder if less sugar is used. 

II. Dextrine 28 parts, best glue 12, water 60. 

These proportions may also be varied aexiording as 

the varnish is to be more or le.ss pliant. It becomes 
harder the more dextrine is emjiloyed. If a very pliant 
varnish is desired, which, however, is not very durable, 
glue alone may be u.scxl by taking 60 to 70 parts of 
water for every 100 parts of varni.sh to be prep.ared. 
In regard to collodion varnish, it must contain from 5 to 
6 pel' cent, of castor oil, but the collodion must be pre¬ 
pared without ether. 

III. White wine 7 parts, gum-tragacanth 2, treacle 
1spirits of wine 3. 

Mix the first three ingredients *and boil for 30 min¬ 
utes; then allow to cool off and mix the alcohol there¬ 
with ; then filter and put immediately in bottles. 

Varnuhfor hallonm mide of silk and other fabrics, —I. 
India-rubber cut up 1 lb., oil of turpentine 6 lbs., 
boiled linseed oil 1 gallon, 
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Digest the India-riihber in the oil of turpentine in a 
warm jilace for a week, frequently shaking the vessel ; 
then ])laee it in a watcr-hath and heat gradually until 
solution is eoniplete. Next add tin: linseed oil, previ¬ 
ously heated, allow the whole to simmer gently for 5 
minutes, with eonstant stirring; then eover the vessel 
eloscly, and when cool strain through flannel. 

II. Bird-lime 1 11)., boiled linseed oil ,’5 ])ints, oil of 
turpentiiK' as much a.s may be required. 

Boil the bird-lime with 1 ])iut of the oil in an iron pot 
over a slow fire for about J hour, or until the bird-lime 
ceases to crackle ; then add the rest of the oil, i)reviou.sly 
heated, and again boil for one hour, with eonstant 
stirring, being careful to previ'ut boiling over. When 
boibxl sufficiently, which is recognized by the mass 
drawing threads between two knives, take the ])ot from 
the fire, allow to cool a little, add a sufficient quautity of 
wai'in oil of tur])entiue to reduce it to a proper con¬ 
sistence, and mix thoroughly. 

IlfW /((cquer .—White wax 10 parts, benzole 16 to 18. 
Dissolve. 

The solution reduced with petroleum or light tar-oil 
is very suitable a.s a lacquer for bright, especially white 
metal, and furnishes a coating which is almost invisible, 
but which perfectly preserves the lustre of the metal and 
withstands a considerable degree of heat. 
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IX. 

MAXUKACTUKE OF PRINTING INK. 

The preparation of printing; ink.s demands earefnl 
manipulation, for the presenee of tlie smallest bodi’ in it, 
even if it is only a minute lump of lampblack, is suf¬ 
ficient to cause a stain in printiug;. One of the most 
valuable properties which printing ink should po.s.s-ess i.s 
durability, or the capacity to resist successfully the 
obliterating influence of time, and it shoidd, at the 
same time, have brightness and depth of color. Print¬ 
ing ink .should further po,ssess the pro])crty of not drying 
too slowly nor too rapidly, but in ])ro]>er time after it is 
imprinted n])on paper. It must also he of sufficient 
consistence to prevent its penetrating .so-dee]) into the 
j)uper ns to blur the ajipcarauce of |uinting on the other 
side. It mu.st not aflect the soft, elastic rollers which 
are employed to convey it to the types, and which, 
unless the ink be a perfectly innocuous pre|iaration, arc 
liable to considerable injury. Printing ink should not 
pos.ses.s a strong odor, or its odor should at least volatilize 
in drying. When the jirinting is dry the ink Bhould 
not run, i. e., form fatty edges round the types. Finally, 
it should be very glos.sy and |>crfectly free from any 
granular appeaitince. If, on the extraction of a small 
portion from the mass, it leaves but a short thread sus¬ 
pended, it is considered of a good quality; but the best 
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test of its oonsistencc is the adhesion it shows upon 
pressing the finger against a (piaiitity of it. 

The most suitable rnati'i-ial for the prejiaration of good 
printing ink is linseed oil, no substitute, tinder wbatsocver 
name, possessing the same eoinbination of good proji- 
erties. llesin and soap are sometimes used as additions 
for the purpose of giving the ink siieeial jiroperties for 
particular purjio.ses. For ordinary black printing ink, 
lampblack forms the coloring-matter. The linseed oil 
.should be of the best quality, as an inferior article gives a 
bad smell and rusty color. The oil is ])urified by one of 
the methods jireviously described (sec linseed oil), a 
good jilan being to digest it with dilute sul])huric acid 
for some hours at a temjieraturc of 212° F. The im- 
jmrities are then allowed to subside and the acid i.s 
removed by rcjieatcd washing with hot riatcr. The oil, 
if treated in a proper manner, should then be of a jiale 
lemon color and entirely free from smell. 

The oil is boiled at from 71(1° to 752° F., a temjiera- 
tnre at which s])ontaueou.s ignition may be expected at 
any moment, lly such boiling the oil is changed to a 
thick, viscid, sticky mass wdiieh leaves no grease-stain 
upon paper, and in combination with coloring-matters 
shows no yellow, fatty bordci's. Accoi'diiig to tlic length 
of time the oil is boiled at this temperature, it may be 
more or less thickened, it being jxissible to prepare by 
long boiling a quite solid mass wbich does not yield to 
the pressure of the finger. 

In the pre])aration of jirinting ink additions of any 
kind which accelerate the drying of the oil by oxidation 
must not be used, since such additions produce stickiness, 
which is to be avoided, and besides linseed oil boiled 
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with preparations of lead or manganese deteriorates by 
keeping. 

According to tlie desired consistence, the oil is boiled 
for a longer or shorter time, the ignition of the oil, 
which was fi)rmei'ly considered an absolute necessity for 
the preparation of a good jn-odiict, being no longer prac¬ 
tised. 

The demand for cheap printing inks, especially for 
newspaper use, has led to the entire or partial substitu¬ 
tion of cheaper sid»stanccs, such as resin oils, resin, 
))araffin oil, coal-tar oil, turpentine!, soa)), etc., for thick 
boiled linseed oil. The manufacture of |)rinting ink 
from such materials has been veiy much jiei'fccted, and 
such inks, which for convenience’ sake may b(! called 
composition inks, are at ])resent much used for printing 
newspapers. However, for printing books, etc., inks 
prepared from pure linseed oil arc chiefly employed. 

Printing ini: from pnre Unseal oil .—For boiling the 
linseed oil any suitable copper or iron vessel may l>e 
used. At present, boilers greater in diameter than in 
depth arc generally used. The size of the boiler is de¬ 
pendent on the quantity which is to be prepared at one 
time, but it is advisable to have it ju.st large enough to 
allow of it being conveniently handled; hence, a capa¬ 
city of 220 lbs. should only in rare eases be exceeded, 
and boilers which have to be lifted without mechanical 
contrivances shixdd not have a gftatcr capacity than 60 
or 80 lbs. Enamelled iron is the most suitable material 
for the boiler; copper should be rejected on account of 
oxidation and consequent green coloring of the oil. 

The plant shown in Fig. 35 is very convenient for 
boiling the oil. It consists of a brick hearth provided 



MANUFACTURE OF PltlNTING INK. 


241 


with a fi i'c-plao(“, g;rate, ash-jiit and flue. It is covered 
with a cast-iron plate provided in the conti'e witli a 
oircnlar hole for the reception of the boiler. The 
boiler is of cast-iron, enamelled inside. It has the 


Fig. 


3 '. 



same diameter on the top and the bottom, while it is 
narrower iu the center. The bottom is not flat, but 
egg-shaped. The boiler is 25| inches deep and 17J 
IS 
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indies in diameter, and when filled to the top has a 
eapaeit\' of 110 to 1.10 Ihs. of oil. Two wronght-iroii 
bars, e.ieh (JJ to JO fi'et long, arc ])nslied through the 
handles of the boiler and serve for lifting the latter on 
and off the hearth. The.se bars ai'e neee.'-sary, so that 
the persons carrying the l)(iile]' may be as great a distance 
as pos.sible from it, and carry it away in ease the oil 
shoidd ignite. Jh)r the reception of tlie boiler, when 
not on tlie fire, a tripod serves, or a sj)eeial iron stand 
provided with two, three, or four rings into whieli the 
boiler aeenratdy fits. As may be seen from tlie illnstra- 
tion, the boiler is heated only from the bottom surface, 
which, however, snlliees for attaining the recpiired high 
temperature. As fuel, ehraeoal, coal, oreohe mav be used. 

An ingenions arrangement for boiling the oil is shown 
in Fig. It). It consists of a sheet-iron cylinder, (\ The 
rim Ji, bent upwards like a shell, is placed abiait half¬ 
way np on the sides of the cylinder. The top of the 
cylinder is snrronnded by a strong iron ring, on which 
are fastened the chains, K, of a taclde, which enables 
the attendants to lift the cylinder (piiekly from the fire. 
A sheet-iron head or cover, 1), completes the apparatus, 
which should be erected in a tire-proof room. A fine 
connected with a well-drawing chimney i.s placed in the 
roof of the building to carry off the noxious va|X)rs 
arising from the linseed oil. The workman should be 
jirovided with a" stool high enongif to enable him con¬ 
veniently to take samples lait of the cylinder. The 
chains of the tackle are secured to a movable crane, so 
that, at the word of command, an assistant can lift the 
cylinder immediately from the fire and move it aside. 

Other sjiecial constructions are as follows: The boiler 
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is placed upon a wapjon running upon rails which extend 
into the actual fire-place. In case the oil rise.s too much, 

Fig. 'M\. 



or there is danger of its ignition, the wagon with the 
boiler is pushed upon the rails from the work-rooni into 
the open air, where it is allowed to cool off. 

Aceoi'ding to another arrangement, the boiler rests in a 
bricked hearth, while the fuel is in a small iron wagon, 
whidi can lie readily withdrawm. 

The process of boiling the oil is as follows: The 
boiler is filled about two-thirds full with good pure old 
linseed oil and placed upon the hearth, a moderate fire 
being kept up until froth commences to form upon the oil. 
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The fire is then inereased until the oil, at between 446° 
and 482° F., almost instantaneously .ehanges its eolor and 
becomes pale gn'enish-yellow. It is ke])t at this tempera¬ 
ture for about half an hour, when the fire is again in¬ 
creased. The oil now begins to throw out heavy 
vapors; fumes of acrolein are formed, and in about 1J 
to 2 hours the oil again commences to foam. Great 
]>rccaution is now recpiircd, the oil being near the tem- 
jttrature at which it readily ignites, and in case it foams 
strongly it is best to remove it from the fire. With 
the formation of froth, the tljickening of the oil also 
commences, it becoming constantly thicker the longer it 
is kept at this high temperature. The escaping va])ors 
become more intense, the odor of acrolein stronger, and 
the danger of "spontaneous ignition greater. 

The lx“st ])lan is to keep the oil at sudi a temperature 
that the devclojxHl vajxu's ignite on coming in contact 
with a lighted candle, but will go out when the tlame is 
removed, or can be at least easily evtingiiislnd by f)lac- 
ing the cover upon the boiler. The firing is then regu¬ 
lated in such a mauner tliat tlie vapors will be developed 
quietly and uniformly without a further rising of 
the oil. 

If spontaneous ignition, aeeompanicd by a sliglit dull 
report, takes place, the flame may lx readily extinguished 
by loosely throwing, a moist, but^not wet, cloth upon 
the oil, and covering the boiler with the lid. The lid 
and cloth must, however, be carefully removed and 
everything must Iw in readiness to smother the flame 
again; but in smothering the flame in this manner, 
the vapors which are constantly evolved cannot escape. 
This, however, can be readily overcome by the use of a 
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wire-netting. Sm-h a wire-netting, made in the shape of 
a lid and provided with a handle, immediately extin¬ 
guishes the flame and at the same time jiermits the escape 
of the va]i(>rs. 

The progress in the thickening of the oil is tested as 
follows: Take a .small quantity of the oil from the 
boiler with a wooden spatida. Cool this sample by 
swinging it to and fro, and then stpieeze a drop of it 
between the fingers and draw it out. In doing thks a 
vi.scid thread, 1J inches long before breaking, should be 
formed from one finger to the other. If the thread 
breaks before reaching that length, the boiling must be 
continued. If the sample is of the requisite quality, 
the boiler is at once lifted from the lire and the oil 
allowed to cool off. It was formerly the-general jtrac- 
tice to Biibjccl the oil, before cooling off, to what is tech¬ 
nically called “ burning.” This consists in igniting the 
vapors, and allowing the oil to burn for about five 
minutes, when the fire is extingni.shed by ])lacing the 
cover upon the boiler. Howc-ver, as previously stated, 
this pradice of burning ha.s now been almost com- 
l)letely abandoned, as it makes the oil very dark. This 
is, of course, of no conseqncnec when it is to be n.scd 
for bla<-k printing ink ; but it cannot be employed for 
colored inks, especially not for delicate shades. 

By the ])rocesR of boiling just noticed, the original 
character of the oil is totally altered. It is at first 
turbid, hut clarifies when allowed to repose. It is now 
viscid and more or less adhesive; it penetrates paper 
with difficulty; it dries much more rajndly, aud has a 
pyrogenous and not unpleasant odor, which soon passes 
off from a thin layer exposed to the air. 

The eonaistenoe of the oil is dependent on the purpose 
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for which it is to be used; the more elegant the printing 
is to be the more the oil must be boiled down, and the 
greater the cxj)ense of producing the ink will be. For 
newspapers, .and, generally s])raking, for matter which 
must be printed quickly, a more fluid ink is used than 
for printing books. The thickest ink is employed for 
co})pcr-j)latp and lithogra])hie ])rinting. 

On .account of the quite dangerous, time-consuming, 
and expensive m.anipulation of boiling linseed oil, ])rint- 
ing ink is now also ])rp|)arcd from other materials. 
However, the use of such inks is limited to certain 
branches of the ])rintiug industry. The varnishes or 
compositions which lijrm the basis of such inks may be 
(Jassifled as follows: 1. Varnishes from boiled linseed 
oil and resin. 2. Varnishes from boiled liu.see<l oil, 
resin, and resin oil. ii. V'aniishes from crude linseed 
oil, re.sin, and resin oil. 4. Composition varnishes. 

Varnhli-bitsix from liimm] oil and renin .—The basis of 
this varnish is the thick boiled linseed oil, tlm preparation 
of which has just been described. While the oil need not 
be boiled quite so long, it must be sufficiently boiled .so 
that it docs not leave a grease-stain ujwn paper. The 
resin is only used for thickening the oil, the object being 
the production of a material of the same consistence as 
that prepared by boiling linseed oil alone but consider¬ 
ably cheaper, since it is to be used for cheap printing 
ink. The linseed oil is first boiled and then allowed to 
clear for a short time. The resin, which should be as 
free from water as possible, is reduced to small pieces 
and melted in a pot over a moderate fire. When per¬ 
fectly fluid, resin soap cut up in small pieces is added, and, 
when this is dissolved, the boiled linseed oil also. The 
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whole IS then thorouglily stirred, allowed to stand upon 
the fire for half an hour until quite thinly-flnid, and 
then filtered through fine linen to sejiaratc admixed 
inipnrities of tlie resin. Tlie oil is then allowed to 
repose in as liot a slate as ],ossiL)le, so tliat dust-lihe 
impurities which would not settle from a thick mass 
may deposit on tlie hottom. After reposing for a few 
days tlie oil is decanted or drawn off. 

The proportions given lielow may be changed as re¬ 
quired. A larger addition of boiled linseed oil always 
imiiroves the quality of the printing ink, it becoming 
thereby more jiliant and viscid, and prints better. 

Torviui.a I. 

l^irts by wejirlit. 

JU'sin .... 

boiled li Tisecd oil 

Ke.sin soap 

Liiisoed oil vory sliglitiv boiled 

Foumui.a II. 

Parts by woigbt. 

Wuuk 

Uosin.25 

Boiled linseed oil . . .50 

Hesin soap.. 

Linseed oil very sliglitly boiled . 4 ^ 


Medimn. Mrong. 
25 25 

50 50 

5 5 

3 _ 


^\(';jk Modiiiui. Strong. 

1:^1 uq 

50 50 ,5(1 

U li li 

A a 


For.viui.a III. 

Parts by weight. 


Resin .... 
Boiled linseed oil 
Resin soap 

Linseed oil very slightly lioiled 


Wnak. 
. :i8i 


. 50 




6 


Mediimi. Strong. 
36i 38i 

50 50 

3i 3i 

4i 
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Varninh-bams from retnn oil .—The use of resin oil for 
the luaimfaetiiro of |)riiiting inks w.as jiroposecl as early 
as 1848 by I’ratt, of New York, his fonniila being ns 
follows; Ilesin oil 10 parts by weight, resin 4, yellow 
snap 1. Solution to be effeeted with the assistance of 
heat. If greater eousistenee wa.s required, the quantities 
of resin and soap were- to be increased, and to be de¬ 
creased for a more thinly-fliiid ink. A later formula 
wa.s as follows; Resin oil .10 |iai'ts by weight, resin 89, 
white soap 9. The ingredients were to lie heated, with 
constant stirring, until a homogeneous mixture had been 
effected. To give the oil greater consistence, the quanti¬ 
ties of resin and snap were to be increased, and to be 
deerea.sed to render the oil more thinly-fluid. 

However, the extensive use of resin oil for the manu¬ 
facture of |)rinting ink d:ites from 18()0, when, in con- 
seejuence of the general progress in the resin industry, it 
became possible to |)roduee an oil of a les.s penetrating 
odor than formerly. I'riuting inks for newspapers are 
at the |iresent time almost exclusively jirepared with 
resin oil, though the readers complaiu frequently enough 
about the bad smell. 

The resin and resin oil are together healed in a boiler, 
the soap is then added, and finally the boiled linseed oil. 
The whole is then kept at a tem|ierature of from 248° 
to 284° F. for a few hours, to evaporate, as niueh as pos- 
■sible, the smell of the resin oil aitl to effect an intimate 
mixture of the ingredients. 

1. Weak Varnifsli-bom unth BnUed Linseed Oil. 

a. Linseed oil very slightly boiled 7 parts by weight, 
resin soap li, boiled linseed oil o0,^esin oil 50, resin 25. 
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h. Linseed oil very slightly boiled 9 ])arts by weight, 
resin soap 5, boiled linseed oil hO, resin oil 50, resin 50. 

e. Linseed oil very slightly boiled 12 parts by weight, 
resin soap 7, boiled linseed oil 50, resin 75, resin oil 50. 


2. Medium Sirov;/ ^Mrvieh-baiii.fvith Boded Linseed Oil. 

a. Linseed oil very slightly Ixtiled 4 parts by weight, 
resin soap .‘i, hoiled linseed oil .50, resin oil 50, resin 25. 

5. Linseed oil very sliglitly boiled B ])arts by weight, 
rosin soap 5, boiled linseed oil 50, resin oil 50, re.sin 50. 

e. I/inst'ed oil very slightly boiled !l parts by weight, 
resin soap 7, boiled linseed oil .50, resin oil 50, rosin 50. 

Sirov;/ Vornish-basis irdli Boiled 1.inseed Oil. 

<!. Tie.sin soap 3 ])art by weight, boiled linseed oil .50, 
r< lin oil 50, resin 25. 

b. Resin soa]i 5 parts by weight, boiled linseed oil 50, 
resin oil 50, resin 50. 

e. llesin .soap 7 parts by weight, boiled linseed oil 50, 
resin oil .50, resin 75. 

4. Tlwi Varnish-lxisis vith Crwle Linseed Oil. 

a. Thick tnrjtentine 0.5 ])art hy weight, resin soap 
0..5, boiled linseed oil 13, resin oil 24, crude linseed oil 
21 . 

b. Resin soap 0.7 part by weight, linseed oil 3.5, 
resin oil 9.5, resin 10. 
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5. Medium Rmuj Varuixh-haKis with Crude Linxrcd (HI, 

a. Resiu soap 0.5 jiart by weight, thick turpentine 
0.5, boiled linseed oil 105, resin oil 24, crude linseed 
oil 21. 

h. licsiu soa]) 0.7 part by weight, linseed oil 350, 
resin oil 8, re.sin 10. 

6. Hlrong Vaiiiixii-haxix irilii Crude Linxeed OH. 

< 1 . Resin soap 0.5 part by weight, thick turpentine 
0.5, boiled linseed oil 8.7, re.sin oil, ornde linseed oil 21. 

b. Re.sin soap 0.7 part by weight, lin.seed oil 2.5, resin 
oil 8, resiu 10. 


ComposUion Vdniisli-lKtxw. 

a. For edltion-x de luxe, —I. Copaiba 70 parts by 
weight, ordinary lin.seed oil 50, colophony 110, amyg¬ 
daloid benzoin 3, tohi bal.sam 2, or 

II. Copaiba 85 parts by weight, ordinary liirseed oil 
40, colophony 115, amygdaloid Ijcnzoin 3, toln balsam 2. 

b. Aceordint/ to Goync.au. —I. Idnseed oil !)7!1 pai'ts 
by weight, resin 735, treacle 245, litharge 125. 

II. Linseed oil 400 parts by weight, re.sin 1)80, treacle 
490, litharge 60. 

III. Linseed oil 980 parts by weight, resin 958, treacle 
980, litharge 122. 

The oil is mixed with the litharge and heated over a 
moderate fire to ebullition and until the froth begins to 
subside, when the colophony previously melted with a 
small quantity of linseed oil is added. The whole is 
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then thoroughly stirred and allowed to cool off some¬ 
what, when the treacle is added. 

c. Aci-ordiw/ to Samge .—Dissolve togt^fher copaiba 
;i2 parts by weight and resin .soap 12. 

d. According to Jvncclit .—Dissolve in a water-bath 
Venice turpentine 5 parts by weight, lastur oil li), and 
white wax 1, and mix thoroughly. 

According to Jtocnl. —Mix, with the assistance of 
heat, thick turpentine it ])arts by weight, .soft soa]) 10, 
and oleic acid 4. 

/. Itcrin soap r(tr}iinli for printivg in gold .—This com¬ 
position consists of a srdution of resin soap with an ad¬ 
dition of glue and glycerin. It is jn’cpared as follows: 
Dis.solve iu 150 ]iarts by weight of water in a copper ket¬ 
tle 50 ])arts of .soda and gradually introduce, with con- 
■stant stirring, 100 parts of colophony and boil for 2 or 
hours, until the tlnid is no longer turbid but perfectly 
transjiarent; th('n, after cooling, ])onr olf the Hnid from 
the viscid, brown-colored resin soap on the bottom of 
the boiler, add to the latter 100 ])arts of water and 15 
parts of glue previously swelled, and heat until all is 
dissolved. The varnish thus obtained dries very rapidly; 
if it is to diy more slowly, add from 10 to 20 parts of 
glycerin of 28° B. 

g. According to Tlicniuit .—Boil 25 part.s by w'cight 
of linseed oil and 3 parts of fine litharge until a sanijde 
of the oil bearmes thick on cooling; then remove the 
boiler from the fire and let it .stand quietly. Jn another 
pot melt 10 parts by weight of pale American colopliony, 
add the melted mass to the thick boiled linseed oil, heat 
for some time, and then stir until cold. The mixture 
should be thickly-fluid and of the consistence of honey. 
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Havinff described tlic various varnishes or composi¬ 
tions which form tlu> basis of print,ing inks, it only re¬ 
mains to give an account of the 

Mtinujdcturc of j)riniiti(/ ivh -.—Ordinary black print¬ 
ing ink consists of one of the varnishes or compositions 
previously described and lampblack. The materials 
used in the manufacture of lampblack are very varied 
and comju'ise all kinds of oils, lilts, coal-tar oil, and 
greases; in liict, anything tiiat will yield a great deal 
of black smoke while burniiig, |ireference being given 
to those wdiich are cheapest- and least available for any 
other jnirposc. There arc some ilifferences in the quality 
of the blacks yielded by the different kinds of material 
used ; the tilt oils and greases yield the best blacks, the 
hue being better and the black finer and less greasy than 
from any othei' kind of grease, d'hc greases from coal- 
tar give fair blacks; they are rather browner in hue 
than the blacks from the fat oils and more inclined to 
be oily from some of the material volatilizing at the 
high temperature at w'hieh it is burnt. The residues 
from the distillation of shale.s give fair black.s, but are 
liable to contain traces of volatile, unburnt matter. 

The proces.s of manufacture of lampblacks consists 
c.ssentially in burning the material and collecting the 
soot. The plant u.sed for the jiurpose varies according 
to the material to lx; burnt, but consists essentially of 
two parts, a lamp or furnace inVIiich-the material is 
burnt and chambers in which the black collects. 

Lampblack forms a black flocculent powder with a 
fine texture. In color it is usuallv what is termed a 
jet-black, although some samples have a faint brownish 
tinge. It has great coloring and covering powers. It 
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is rather difficult to mix with various articles, especially 
with water. It consist.s almost entirely of carbon, hut 
there is a small quantity of moisture and mineral matter 
ju’esent in all varieties, (food lanqiblack should ])roduee 
a fine mass which can be readily rubbed together with 
fat oil, and should b(‘ of a pure black color. Lamp¬ 
black prepared at too low a temperature has mostly a 
brownish shade of color, while that which has been 
heated too mndi has a dull black e<ik)r and is granular, 
which renders it more difficult to mix with the varnish. 

The mixing of the varnish with the lampblack is 
best offiieted in a mixing mill. Fig. .'>7 shows a mixing 


Fig. '-'> 1 . 



mill for printing inks, manufactured by J. M. Lehmann, 
of Dresden, Saxony. The mill consists of a strong iron 
frame in which rests a cylindrical trough which can be 
revolved around its axis. In the trough itself is the 
actual mixing contrivance in the form of segmental 
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])adfllcs, wliicii, ill (loniicctliiu with the revolving motion 
of the trough, ofi'eet a thorough n’ixing of the varnish 
and the lain|)l)]aclv. The ‘piilp, a.s the product coming 
from the mixing mill i.s called, is next very carefully 
ground by being pa,s.sed between hard stones of a very 
fine textni'e driven liy heavy machinery, the motive 
])o\ver being steam. 

Fig. .‘18 shows a mill for grinding the ]inlp, which is 
.also mannfiii'tiii'ed by .1. M. Lehmann, of Dresden. It 


Fig. 38. 



i.s fiirni.shed with three very finely jiolishcd porpliyiy 
rolls, which are harder than steel. The pulp adheres 
well to the rolls, in consequence of which it is ground as 
finely as (Kissible. With proper treatment of the mill, 
the pulp cannot protrude over the edges of the rolls. 
The rolls run at an unequal speed, the front one having 
besides a lateral motion. Another advantage of the 
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mill is that tlio rolls, in coiisoqnonoe of their peculiar 
construction and the proj)ertics of the iiorphvry, run off 
entirely clean when the work is finislied, so that the mill 
is also available for small quantities. The materi.'il to 
he irround is hroujilit between tlie first and second rolls, 
by which it is transferred to the third, from which it is 
set-aped off and falls into vessels placed under the mill. 

The pro|)ortiou between lampblack and varnish varies, 
but depends ehicHy on the (pudity and origin of the 
former, thoup;h, p;enerally speakiiifi, for 100 parts of 
varnish from 20 to 40 ])arts of lampblack will be 
required. 

Fine printin'; inks, especially tho.se used for illustra¬ 
tions and I'dilionn dc /ii.rc, should show a cerlain blue- 
black color and lustre, which eaniKjt lx- jiroduced with 
lampblack alone. I'kir this purjio.se Paris blue or indigo 
is ad'led, though aniline colors have also been sueee.ss- 
felly used. Paris blue and indigo being hard to grind, 
it is best to subject them to a preparatory process, which 
consists in soaking them in 90 ]>er cent, alcohol for one 
or two days, then pulverizing them and finally eva])orat- 
ing the alcohol by e.xposing the powder to the air. The 
aniline colors to be used, especially blue and violet, 
must be soluble in fat, and dissolved in the varnish, .so 
that not even a minute lump remains undis.solved. 

The quantity of lampblack, as previously .stateel, 
being chiefly dejiendent on its quality, the directions 
given below for the composition of printing inks are not 
to he taken as absolutely correct under all circumstances, 
they being subject, under certain conditions, to many 
modifications. 
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Prhifinff Ink'i for Itemkinr) Presses. 



Parts by weig 

(lit 


, — — -- 

—— ^ 


"Weiik. 

St rmig. 

1. Varnitsli 

. 7(1 72 

72 

Lampblack 

. lid 28 

28 

2. Variiiish 

. 72 74 

74 

Lampblack 

. 28 26 

2(i 


J'l'liiliny Inks for Steiini Pfvsses. 

(t. ]*rlnlini/ Ink foe nemjHij>ce.s .— ViU’iiish 78 jiurts 
by weight, lampbhiek 22; or, 

Yarnisli 7G ])!irts by w’eigbt, lampblack 24. 

b. ]‘rinl!iif/ ink for book-work .—Varnish 77 parts by 
weight, lampblack 23 ; or, 

Varnish 79 parts by weight, lampblack 21 ; or. 

Varnish SO parts by weight, lampblack 20. 

c. l^rintine/ ink for l/liistnttlons .—Varnish 78 parts by 
weight, lampblack 20, Paris bine 2; or,. 

Varnish 78 parts by weight, Paris bine 2, indigo 1, 
lampblack 19 ; or, 

Varnish 78 jmrts by weight, I’aris bine 1, bleu d’aoier 
2, lampblai^k 19. 

Since the same varnish forms the basis of all the 
]>rinting inks given above, it will be readily understood 
that their beauty and soiling value depend almost 
entirely on the quality of the lampblack. It is im- 
])Ossib!e to incorporate in a printing ink anything better 
than a good quality of oil varnish, and hence all print¬ 
ing inks would bo of the same quality if there were not 
a difference in the fineness of the lampblacks. For 
medium-priced newspajier printing inks, ordinary lamp- 
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black from tar and paraffin oils or resin may, tborefore, 
ho used; while for printing inks for book-work and 
illustrations the better qualities have to be employed. 
For this reason it is (iffienit to give definite formnlic 
for sejmrate printing inks, and the reeeijits given are 
simply intended as a sketch of the proportions ordinarily 
used. 

(h/ored printhKj inh. —For the |)i'ej)aration of colored 
printing inks the eoloring-inatter is nii.xed and ground 
with the varni.sh in the same manner as described for 
black printing ink. Tlie varnish used fur the purpose 
should be of as light a color as |)ossible, especially for 
delicate shades. 

Jnd)(/o gives a deep but dull liliu’; it is cold but jier- 
manent. I'dr'iK bhte nec<ls mindi grinding; it aflords a 
deep, bright color, and is useful for making greens. 
Antu-e.rp blue is easily ground to the proper degree of 
fineness, makes a good ink, and works clean and well; 
its tint is bright and light, with a slight green tendency. 

Various shades of (/rcen may be jirodnced by suitable 
admixture of blues and yellow.s. Prussian bine and 
chromate of lead make a good, ri(!h green ; indigo and 
the same yellow’, a deeper, duller color; Antwerp blue 
and the same yellow, a brilliant, rich green. The chro¬ 
mate must be quite pure to insure goixl colors. 

Fov red, canninc nmy be readily ground into a fine 
ink of brilliant color by admixture with black ink var¬ 
nish made with balsam of copaiba. It is ratber expen¬ 
sive but valuable for sjiecial purposes. Crivison lake is 
readily reduced by the nitdler. It works clean, but docs 
not possess much depth. A deeper tone than that 
obtained from commercial lake may be produced as fol- 
17 
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lows: Boil 1 oz. of the best powdered cochineal in 1 
quart of water till the eoloriiig-inattcr is extracted. 
Let the cochiueal subside and pour tlie liquid into 
another vessel. When cold, gradually add sonic chloride 
of tin, with constant stirring, till the supernatant fluid 
on standing becomes nearly eolorle.ss; then add a little 
jiowdered alum. Assist solution by stirring, and 
allow to subside. Pour off the excTSS of liquid, wash 
the colored residue with three or four waters to remove 
the acid, and dry carefully and slowly. The addition of 
cream of tartar during the process will give a purple 
tint. 

Vermilion may be used for it'd ink where neatness is 
required, as for the title-lines of books. The quantity 
of it etnploviKl varies very much and necessitates care in 
its proportions. For cheap work, such as |iosting-bills, 
red lead, may be used. It requires additional soap to 
make it work clean, and its color soon changes to black. 

An excelleut permanent red of rich tone may be pro¬ 
duced from Indian red. Venetian red is easily ground 
into a smooth ink ; it is, however, not very intense. 

The highest i/ellow is obtained from chromate of lead; 
it is readily ground into a fine ink and works freely and 
well. Vellom ochre is easily ground into a fine ink. It 
gives a useful color, dull, but permanent. 

Pale and not accurately definable colors are mixed 
with white lead and various yelfcw, green, blue, and red 
pigments. 

The following are a few receipts for colored printing 
inks:— 

lied printing ink. —I. Pure oil varnish 10 parts, 
carmine U. 
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IT. Pure oil varnisli 10 pai'ts, oarmlno 4, red lead 2. 

III. Pure oil varnish 10, carmine 2, rod lead 4. 

Bhie printiitg ink. —I. Ihire oil varnish 10 parts, bleu 
(Vncier .‘h 

II. Pure oil varnish 10, he.st nltraraarino 2, white 
lead 2. 

III. Pure oil varnish 10 jiarts, Paris hhie ;i. 

Omen printing ink, —Pure oil varnish 10 parts, host 
chrome jireen ■'). 

Yellow jirinllng ink. —Pure oil vai’iiish 10 parts, best 
cliP'Oiiie yellow 4. 

I17n'ti; printing ink. —Piii’e oil varnish 10 parts, white 
lead b. 

Copper-pikile. printing inks. —Those inks arc also ]) 1 ' 0 - 
]>ared from a varnish and coloi'inji-matter. However, 
for black, the ordinary lainpl)lack cannot be n.sed, the 
h(‘avier ve^etalde blaclr bdng substituted for it. Fnmk- 
forl hinek or ilrup bliiek is esjiecially snitable for the ])nr- 
])ose. This black is made fi’oni a great variety of mate¬ 
rials of an organic character, such as vine twigs, refuse 
of wine-making, peach-stones, hoji-bine, bone shavings, 
ivory cuttings, etc. These materials are calcined in a 
closed vessel until they arc thoroughly charred. The 
black thus obtained is gi'onnd nj) as tine as possible 
with a little water. The mass is then lixiviated to free 
it from soluble matters and dried. It is next mixed 
with a little gliie-water and made into pear-shaped drops 
for sale, for which piirpo.se they are ready when dry. 

Frankfort black is of fine texture, and varies in hue 
from a bluish-black to a somewhat reddish-black, which 
is due to the different materials of which it is made, 
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vegetable matters yielding a black of a bliii.sb hue, while 
animal matters give a black of a grayish hue. 

Copjjer printing ink may be ])reparcd as follows : 
Boil 1 gallon of linseed oil in a dry boiler until it will 
readily ignite by apj)lying lighted ])apcr. Let it burn 10 
minutes, and then extingui.sh the flame by putting the 
lid on the boiler. IS'ow add about 4 ozs. of litharge and 
stir well. When cool, ready for use, mix a little of tliis 
oil with lampblack, forming a thick ])astc, and grind it 
very fine with a muller. The grindi)ig is most im- 
]X)rtanE 

Black. —Frankfort black, finely ground with linseed 
oil. 

Red. —Mineral orange-red 5 parts by weight, Chine.se 
red 2. 

Blue .—{’elcstial blue 2 parts by weight, marine blue 2. 

Green. —Mineral green 2 ])arts by weight, chrome 
green .6. 

Brown. —Burnt umber 2 jiarts by weight, rose-pink 1. 

LUae. —Prussian blue 1 part by weight, Chinese rod 2. 

Pink. —Mineral pink 2 parts by weight, satin-white 

1 oz. 

Change. —Orange-red 2 parts by weight, flake-white 1. 

The above to be mixed and ground with Canada 
balsam, (hr 

Red, vermilion; yellow, Kind’s yellow; blue, smalt; 
green. King’s yellow green; brmrn, burnt umlier; dark 
brown, burnt umber and Frankfort black; puce, Frank¬ 
fort black and vermilion ; brown, Frankfort black and 
drop lake. 

These to be ground and mixed with nut or linseed oil. 
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Gold .—Gold bronze mixed with dark oak and 
mahogany varnisli. 

Silver, eopper, ruby .—The same as gold, merely sub¬ 
stituting the different bronzes. Card.s printed in gold, 
silver, or colors should, wlien dry, be placed on a very 
smooth copper- or steel-plate, not engraved, and passed 
through a copjier-platc press with rather a tight pressure. 
Th is would also improve the appearance of cards printed 
in like manner with letter-press. 
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X. 


FABRICATION OF SEALING-WAX. 

Seaijng-wax ib .said to be an East Indian invention 
whioli first became known in Euroiw in the middle ages. 
It seems tliat its use was first introduced in Spain, and 
from tlierc spread over the rest of Europe, at least tlie 
respective names given to it would indicate tins. The 
French word for it is “cireed’Espagne,” and the Italian 
“cera di Spagna” (Sjjanish wa.x). The English word 
“sealing-wax” is synonymous with the German word 
“ Siegelwachs,” and it originated very likely from the 
fact that, before the present composition of sealing-wax 
was known, colored wax was generally u.scd for scaling 
letters, as is yet done at the present day for stamping 
seals upon deeds and public documents. 

Sjealing-wax, in general, consists of a mixture of resins 
to which turjientine, essential oil, and fragrant balsams 
are added, partly for the purpose of diminishing the 
natural brittleness of the resins as well as to facilitate 
their melting by heat, and partly to impart to them a 
sweet odor; besides various ctfloring substances are 
mixed with them. 

Good sealing-wax should be smooth, glossy, and not 
brittle; it must bear the highest summer temperature 
without becoming soft, and when burnt mu.st melt 
readily without evolving smoke or a disagreeable odor. 
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blit at tlie same time must not become so thinly-fluid as 
to drop. The seal made with the wax should have the 
same appearance as the unmelted sealing-wax, i. e., it 
must neither cliange its color nor lose its lustre. The 
fracture of good sealing-wax should he smooth, not too 
lustreless, and especially must not have an earthy ap¬ 
pearance. 

The fiihriiation of sealing-wax can he very conveni¬ 
ently combined with the manufacture of varnish, as the 
re.sins also play an important role in this branch of the 
industry; indeeil, they arc here even of greater impor¬ 
tance, they constituting the principal materials used. 


Malefiah vaed in the Fahricotion of Fc(dinf/-W<ix. 

.4 large part of the materials used for sealing-wax 
have already been mentioned in treating of the suh- 
s*anees u.sed for the fabrication of varnishes, and, as far 
as these are coneerneil, we would refer the reader to the 
chajiter on “ Raw Materials.” 

The princijial materials used for sealing-wax are shel¬ 
lac and turpentine. Rut, besides these, several other 
kinds of resins are used, such as mastic, sandarac, and 
benzoin for the finer qualities; colophony and pitch. 
Fragrant balsams, balsam of tolu, balsam of Peru, as 
well as sweet-scented oils, such as oil of lavender, oil of 
mace, oil of cloves, etc., are added to hide the disagree¬ 
able odor of the burning resin. 

But the coloring substances are of great importanee 
as well as those which maybe called indifferent sub¬ 
stances, which only serve the purpose of augmenting 
the entire mass without exerting any influence upon the 
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composition. Sucli substances, whicli must generally be 
of a white color, are, for instance, chalk, gypsum, zinc- 
white, and carbonate of magnesia. Sometimes brick- 
dust is used as an indifferent substance for common 
qualities of sealing-wax. 

Prhinpal Materials .—It is absolutely necessary that 
the shellac to be used for the finer qualities of sealing- 
wax should be bleached, as the reddish-brown coloring- 
matter adhering to the natural shellac would exert a 
disturbing influence, es{)ecially upon light and delicate 
colors which are most popular in the more expejisive 
varieties of .sealing-wax. Unbleached shellac can only 
be used for dark-colored sealing-wax, brown to black, 
as the color of the shellac will be coveresl by the dark 
coloring sukstanccs which will have to be added. It is 
always advisable for the manufacturer of sealing-wax 
who buys large quantities of shellac, to bleach it himself. 
If it is desirable to exercise particular e(X)uomy, a light- 
colored variety of shellac may be used instead of bleached 
shellac for light-colored, but not very fine qualities of 
sealing-wax, though the colors will be less beautiful. 

Turjientine is the next principal material which is 
used, and Venetian tur[)entine is to be preferred to any 
other kind. But colophony and oil of turpentine may 
be used as very suitable substitutes for turpentine, and 
this besides offers the great advantage that it is always 
in one’s power to regulate at \?ill the fluidity of the 
mass by adding a larger or smaller quantity of oil of 
turpentine. 

As* most commercial turpentine is contaminated by 
splinters of wood, leaves, etc., it cannot be used imme¬ 
diately, but has to be filtered to free it from these ad- 
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mixtures. This is a tedious labor on account of tlic 
viscid condition of the turpentine, but it can be accom¬ 
plished in the quickest way by heating the turpentine 
in a vessel tilled with water heated to a temperature of 
212" F., and filtering it through a linen cloth. 

Ifesins, such as mastic and elemi, are onV added in 
small quantities and, for the finer qualities of sealing- 
wax, to the actual base of the sealing-wax, which is 
composed of shellac and turpentine, or of shellac, nolo- 
])liony, and oil of turpentine. Benzoin, balsam of Peru, 
and the other essential oils are only used for the per¬ 
fumed varieties. In respect to the last-named sub¬ 
stances, we would recommend that they be procured 
from a I’oliable firm, and that rather a higher price 
should be paid for them than might be asked for them 
in another store, as such articles as balsam of Peru 
and essential oils are found, only too frequently, badly 
adulterated and sometimes contain but a small per¬ 
centage of the substances whose names they bear. 

Pigmemtu which are med in the fabrication of sealing- 
wax .—A large number of coloring substances are used, 
as there is at present a demand for .sealing-wax of all 
colors, and it is brought into the market in all possible 
shades. The best plan for the manufiurturer is not to 
prepare the pigments himself, but to buy them. It 
may be recommended to prepare only some few colors 
for which an extraordinarily high price is asked in the 
stores. 

lied pigments .—Of all colors employed, red is the one 
of which the largest quantities are used. We know a 
considerable number of red coloring substances which 
may be used for coloring sealing-wax. For the sake of 
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economy, it is, of course, necessary to use cheap color¬ 
ing substances for ordinary kinds of sealing-wax, but 
they never give such a beautiful appearance to the 
article as the finer ones. For instance, the beautiful 
scarlet color of fine red sealing-wax can only be pro¬ 
duced with the aid of vermilion or cinnabar; but not 
with minium (red load), colcothar, etc. 

Ventiilioii or dntmlxir is generally ])re|)ared artifi¬ 
cially, namely, by heating mercury with sul|)hur. Tlie 
chemical name of vermilion is mercuric suljihide, and 
it has the formula HgS. 'J'his expensive coloring- 
matter is but seldom adulterated, as a very slight ad¬ 
dition of other red coloring substances injures the fiery 
appearance on which depends its comnieriaal value. 
The purity of vermilion can bo readily ascertained by 
heating a small quantity of it red-hot. If the article is 
pure, it will volatilize without leaving a residue. 

In consequence of its great weight, vermilion would 
make the sealing-wax too heavy, and it is, therefore, 
necessary to add a certain quantity of ati indifferent 
substanex; to be colored with it, which will make it less 
dense. 

lifdJmd or minium. —Commercial minium has several 
shades of color, ac<!ording to the degree of heat at 
which it has been prepared. The color varies from a 
shade inclined towards orange a beautiful scarlet. 
The tint of some kinds of minium can lie considerably 
improved by careful heating upon bright sheet-iron, but 
the temperature must not he allowed to rise too high, as 
this would cause discoloration. 

Bed oxide, Bidian red, iron reds .—Ferric oxide, the 
red oxide of iron, is the basis of a large number of red 
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pigments which are sold under the names of rouge, 
light red, Indian red, red oxide, Venetian red, purple 
oxide, scarlet red, etc., which are all red pigments of 
varying shades of color. The most beautiful kind of 
this coloring-matter is obtained as follows: (ireen 
vitriol is dissolved in rain-water, the solution filtered, 
and to this a filteixd s(jliition of binoxalatc of j)Otassium 
in rain-water is added as long as a precipitate is formed. 
After a few hours, the fluid standing over the pi'eeijritate 
is poured off, the latter is stirred up with some rain-water, 
and is again allowed to settle. This is several times I’e- 
iwated, the precipitate is then collected u[)on a cloth, and 
dried in a place where it is ])roteeted from dust. The 
yellowish-green mass which has been collected upon the 
cloth is rubbed very fine and Iicated in a porcelain dish 
under constant stirring. When a certain degree of heat 
has been reached, it catches fire and gradually subsides 
into a very fine povvder of a fiery, but jileasant reddi.sh- 
brown color. A good (juality of the pigment thus pro¬ 
duced gives sealing-wax of a very fine color. This 
coloring-matter is also known as colcothar and cn/mt 
moHuum. 

Buie is a clay colored red by being mixed with more 
or less sestpiioxide of iron ; a darker coloring may be 
imparted to it by mixing it with red chalk ; but this, as 
well as the commercial red oxide, can only be used for 
common kinds of sealiug-w'ax. 

Carmine is such an expensive pigment that it is 
scarcely possible to use it even for the finest qualities of 
sealing-wax, though directions are given in many books 
how to prepare sealing-w'ax of a bright red color with 
the assistance of it. 
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Vierma lake and madder-lake are combinations of dif¬ 
ferent red coloring substances with alumina, protoxide of 
lead, and oxide of zinc. At the present time these 
lakes are prepared of an excellent qualitc', and in all 
shades of color. The manufacturer of sealing-wax 
should always choose the most fiery article, and that 
most thoroughly saturated with color he can find. 

YeMow piffmenis .—Yellow sealing-wax is frequently 
demanded as an article of luxury, and yellow pigments 
are also frecpiently used for various mixed colors, or for 
j)reparing sealing-wax which shall show different grada¬ 
tions of color. 

Chrome-yellow .—This is without doubt the most 
Iwautiful of all yellow pigments, and can be readily 
made by dis.solving sugqr of lead in rain-water and 
adding to this a solution of bichromate of jwtassium as 
long as a precipitate is formed. This precipitate is 
washed, dried, and then forms a bright yellow powder 
consisting of chromate of lead, and in commerce is called 
chrome-yellow. On account of its sombre color and 
great weight, chrome-yellow is generally not used in a 
pure state, but is mixed with chalk, magnesia, or some 
other white substance. 

Mineral yellow or Camel yellow is a beautiful yellow 
color produced by carefully fusing litharge, and by 
grinding and washing the powdered mass. It is also 
remarkable on account of its grJat weight. 

Ochre is a yellow or yellowish-brown earth, and can 
only be used for ordinary kinds of sealing-wax, as it 
does not possess a warm tint of color, and besides has the 
disagreeable property of giving an earthy smell to the 
sealing-wax, even if it is added in very small quantities. 
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Green pigments .—For coloring sealing-wax green, it 
is always best to use a mixture of a yellow and a bine 
pigment, or the green ultramarine. To be sure, there 
are very beautiful green pigments, such as tlie genuine 
green cinnabar and ebronic-grecn, but they are entirely 
too expensive for use in the fabrication of sealing-wax, 
and besides their use is not to be recommended, as the 
■same shades of color possessed by these ex|)ensive ])ig- 
nients can l)e produced by a suitable mixture of yellow 
and blue. 

Bine pigrnaits ,—Ultramarine and mountain blue are 
used for the lighter tones, and llerlin blue for the darker 
shades. As ultramarine is inexpensive, it may used 
even for very cheap kinds of sealing-wax. 

Brcmni pigments .—Several earthy substances known 
as umber, sienna, burnt sienna, Cassel brown, etc., are 
used for producing beautiful brown colors. Burnt 
sienna especially pos.scsses a very beautiful warm tone 
of color, and for this reason is to be preferred to other 
brerwn pigments, and also on ac(!ount of its being a very 
productive and very cheap pigment. 

Blaeicpigments .—Finely divided carbon, which,accord¬ 
ing to its origin, is called lampblack, ivory-black, Frank¬ 
fort black, etc., is alone used for giving a black color to 
sealing-wax. Frequently, these different kinds of black 
pigment can only be bought at very high prices; but it 
is not at all necessary to use them for the fabritation of 
sealing-wax, as common lampblack, if well prepared, 
answers all purposes. 

Commercial lampblack has frequently a brownish 
shade of color due to adhering products of tar, and a 
disagreeable smell which is especially observable in 
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burning sealing-wax prepared witli it. Larapblaek 
may be prepared in a simple manner by carefully cal¬ 
cining it. This will remove the disagreeable smell, and 
at the same time a j)urc black color will be obtained. 

(jcnerally, a stove-pipe about 20 inches long, and 
closed on both ends by well-fitting covers, is itsod for 
this purpose. The pijie is filled with the lampblack to 
be calcined, in such a manner that when gently pressed 
into the pipe it comes up to about to I J inches 
lielow the upper rim. The upjier lid, through which 
a hole of about the thickness of a straw has been made, 
is then placal tightly upon the piiv', and all the joints 
are smeared over with clay. It is also advisable to 
cover the entire pijie with clay to j)revent it from being 
burnt through. 

The pipes filled with lampblack are then placed in an 
air furnace in such a manner that the perforated cover 
is uppermost, and brought to a red heat. When the 
attendant is convinced that the entire mass is thoroughly 
calcined, the fire is extinguished, and after twenty-four 
hours the pipes arc oiKined—or, at least, not before the 
entire contents have become cold. The bad-smelling 
tar products, which gave a brownish color to the lamp¬ 
black, have been destroyed, and the latter is now entirely 
(slorless and of a velvety-blatJr color. 

Frankfort black or drop black is a beautiful black 
jiigment which can lie preparoS at a nominal cost in 
wine-growing countries. The same kind of sheet-iron 
pipes mentioned above are used for preparing it. The 
pipes are filled with pieces of vine-shoots and heated 
as long as gases escape from the hole in the upper lid, 
but the hole should lie made somewhat larger than for 
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ordinary lampblack. The carbonized re.sidne remaining 
in the pipes is put into a vessel filled with water, which 
has to be changed several times for the purpose of dis¬ 
solving the alkalies. To the last water but one, a 
(juantity of hydrochloric acid C(]ual to one-fourth of the 
volume of water is added to dissolve the last traces ot 
alkaline substances. The residue, when rubbed fine and 
washed, is the finest black. It is mixed with a little 
glue-water and made u]) into jiear-shaped dro])S, which 
are dried (sen p. 2.59). 

White. pkimeniH. — White substances arc added to 
sealing-wax for three reasons, namely, first, to decrease 
the weight of the wax which has been colored with 
very heavy jiigments, sindi as cinnabar and chrome- 
yellow, and at the .same time to increase the bulk of 
the sealing-wax-; secondly, to obtain lighler-colond 
masses of sealing-wax; and thirdly, to im])art an 
actually white («lor to it. 

In the first two cases mentioned it docs not matter 
much what the nature of the sub.stance is which is 
added to the mass of the sealing-wax, provided it is of 
a pure white color and of but little weight. But in the 
last case, where the white sulxstance is also to serve as 
the actual coloring-matter, its natui-e must be taken into 
s|)ecial consideration, and only such substaner's should 
be chosen as will give to the sealing-wax a beautiful 
white appearance resembling enamel. A special effort 
should be made to obtain this appearance in all other 
varieties also, with the exception of transparent sealing- 
wax, as seals made with such a product are the most 
beautiful. 
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CAfl,M).-^lialk occurs as a mineral in many places in 
such masses as to form regular mountain chains. The 
coast of a great ])art of England, the island of litigen, 
etc., conjist of chalk-cliffs, ('halk consists essentially 
of the .same substances as white- marble, that is, of car¬ 
bonate of lime. It presents very peculiar forms under 
a strong magnifying glass, and we know now that all 
chalk has been formed from tlie remains of minute ani¬ 
mals or plants in whose sliells the mineral substance 
was present. 

Chalk, as found in natin-c, contains many inclosures, 
such as flints, sand, petrifications, etc., and, therefore, 
must be especially prc[)arcd before it can l)e used iiir the 
various purposes for which it is employed (for writ- 
ing, paints, etc.). Tliis is effected l)y grinding and wasli- 
ing it, and by forming tlie powder into a dough with 
water, to which has been added a very small quantity of 
some kind of paste. This is then dried and out into 
pieces, and furnishes the chalk for writing. For our 
purposes it is .sufficient to wash the chalk and to dry 
the pow’der. The principal property of chalk, fit to l)e 
used for the fabrication of .sealing-wax, (!onsists in its 
pure white color. 

Gypsum is also a frequently occurring mineral. In 
the preparation of sealing-wax only the prcxluct known 
as plaster of Paris is u.sed. It is obtained by calcining 
and then grinding ordinary gjfpsura. The variety of 
gypsum occurring in colorless crystals, and known by the 
name of specular gypsum or selenite, is used for the 
transparent variety of sealing-wax. Before using the 
selenite, it must be jwwdered and washed. 



FABRICATION OF SEALING-WAX. 273 

Carbonate of magnenia is found in commeree as a daz¬ 
zling white, very fine powder, whieli is uncommonly 
light. Magnesia being dense and at the same time of a 
yellowish color—caused by a small quantity of sesqui- 
oxide of iron contained in it—is of less value. Car¬ 
bonate of magnesia is es|»cially valuable to the manu¬ 
facturer of sealing-wax on account of its light weight, 
and is ])articnlarly used as an addition to such sealing- 
wax as is compounded with heavy pigments. 

Zinc-irhile is found in commerce as a milk-white, fine 
powder, and can Ix' used without further preparation. 

Bai'i/tee {snlpbnte of barimii). —'I'his white pigment, 
distinguished by its great weight and unchangcableness, 
can be procured in commerec, and is es[X'cially adapted 
to preparing white, enamel-like varieties of sealing- 
wax. 

Sulphate of barium is [)reparcd by dissolving chloride 
of barium in rain-water, and by adding sulphuric acid 
to the solution as long as a precipitate is formcxl. On 
account of its great weight, the precipitate of sulphate 
of barium (permanent white) settles quickly to the bot¬ 
tom and forms a very delicate powder of a dazzling 
white color. The water is poured off from the precipi¬ 
tate and clean water poured over it, the process being 
repeated several times. When the precipitate has been 
sufiiciently washed, it is dried. 

Nitrate of bismuth, or Jlake-irhitc, produces the most 
beautiful white color, but commands a high price. For 
this reason it is advisable for the manufacturer to pre¬ 
pare this pigment himself, especially as it can be done 
with very little trouble. Nitrate of bismuth, or flake- 
white, is obtained as follows: Bismuth is placed in a 
18 



274 VARNISHES, LACQUERS, AND PRINTING INKS. 

glass vessel and fuming red nitric acid poured over it. 
Tlie acid has a strong effect ujion the metal, suffocating 
reddish-hrown vapors arc formed, and the bismuth is 
gradually' dissolved. 

When solution is complete, the contents of the glass 
are poured into a vessel containing about one hundred 
times the quantity of rain-water, and stirred. The 
entire fluid assumes at once a milky appearance, and in 
a few hours the nitrate of bismuth will have settled to 
the bottom in the form of a white jwwder. This is 
then washed and dried. The fluid standing over the 
precipitate still contains some bismuth in solution, and 
is evaporated until crystals are formed ; these are again 
dissolved in nitric; acid and the operation repeated. 
The nitrate of bismuth or flake-white obtained in this 
manner furnishes the most beautiful, enamel-like, white 
sealing-wax. 

Jironze-jioirdm in all possible shades arc also used as 
an addition to various kinds of sealing-wax. Finely 
jwwdcred mica is used for the cheaper, so-called aven- 
turin sealing-wax, which shows yellow or white spangles 
of a metallic lustre in a transparent basis-mass. Mica 
is a frequently occurring mineral, and, as is well known, 
is also used as a sand for drying ink. 

All the materials used in the fabrication of sealing- 
wax, whether they are resins or pigments, must be 
thoroughly dried before use. ^o save the exjiense of 
a special apparatus for drying them, it is advisable to 
utilize for this purpose the heat developed by the stove 
upon which the mass for the sealing-wax is melted. 
For this purpose a shelf is placed all around the walls, 
about 20 inches below the ceiling of the room in which 
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the stove stands, and the materials, resins, olialk, mag- 
nesia, pigments, etc., arc put up in paper hags and placed 
upon this shelf. As the warm air from the stove 
always rises to the ceiling of the room, the mah'rials 
will be sufficiently dried when they remain for a few 
days in this warm air. 

The mas.s for .sealing-wax is prepared as follows: The 
actual raw materials, namely, the resins and tur])entine, 
are fii-st meltwl in suitable ves.sel.s, then the indifferent 
substances, such as chalk, magnesia, etc., arc stirred into 
the fluid mass, and finally the ])igments are added. If 
the mass is to be i>erfumcd with balsam of Peru or 
essential oils, they are added to it just before forming it 
into sticks, as they are very volatile. 

If only one pigment alone, for instance vermilion, 
chrome-yellow, or Beilin blue is to be used, nothing 
remains to be done but to add the pigment, jireviously 
somewhat warmed, to the ma.s.s, and to incoiporate it 
with it thoroughly by continual .stirring. But where 
certain shades of color, such as rose-color, violet-blue, 
or mixed colors, such as orange, green, or violet, arc to 
lie produced, a somewhat different methial has to be 
used. 

No white substances arc then added to the rosins, they 
being kept back and mixed with the coloring substam^s 
in a porcelain dish large enough to hold the entire 
quantity of white substance and coloring substance to 
be used. The dish is placed ujion a stove so that the 
materials may become warm, as thus they can be more 
readily incorporated with the melted mass of resin. For 
lighter shades, for instance, rose-color, a dark red pig¬ 
ment, such as madder-lake, is mixed with a sufficient 
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quantity of the white substance to give to the mixture a 
far darker color than required for the sealing-wax, as 
the shade of color desired for the finished product can 
he easily produced by gradual!}' adding white substance 
with frequent testing. 

Any of the ))reviously nicntioned white substances 
can be used for producing a lighter shade of color, and 
by iiKTcasing the quantity of them all possible grada¬ 
tions of color may be obtained. In a similar manner 
all shades of orange can be obtained by a suitable mix¬ 
ing of yellow with red ; of gr(>en, by mixing yellow' witli 
blue; of violet, by mixing red with blue. For gray, a 
small quantity of black is added, etc., etc. It must be 
left to the experience of the workman to hit the right 
shade of color by a suitable mixing. 

Mclimg the Sealing-toax Maxx. 

This is the most ])articnlar work in the manufacture 
of sealing-wax. It must be accepted as a principle in 
regard to this work, that the mass should be melted at 
as low a temperature as j)o.ssil)le, and the heat should 
never be greater than is required to keep the mass in a 
fluid state. This object can be attained only by work¬ 
ing a not too large quantity of sealing-wax at one time 
in the melting vessel. It is l)e^ to use a vessel in which 
can be prepared alKUit 22 lbs. of finished sealing-wax, 
and large enougli to allow of the mass being quickly 
.stirred. 

Many manufacturers melt the mass upon a furnace 
constructed like a common cook-stove, where the fire 
heats cast-iron plates upon which the articles to be 
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lieated are placed. But .‘such a stove is a very iiiconi- 
pletc apparatii.s, as }t is impossible to heat uniformly 
the entire surface of the plates, those exposed most to 
the lire being generally already red-hot while the more 
distant ones an? scarcely warm. But independent of 
these evils, such stoves are always somewhat dangerous 
on account of fire. Oik; drop of the fluid ma,ss when 
ladled out may fall upon the hot plates, become ignited, 
and communicate the flame to the contents of the melt¬ 
ing vessels; and though a fire might be prevented by 
quickly covering the latter, the mass would, in most 
cases, 1)6 spoiled, because burning sealing-wax turns 
black. 

By the use of the mc'lting ap|)aratus shown in Fig. 
.39, the evils above mentioned are avoided, and it is 
])ossible to regulate the temperature so accurately that 
it will not rise higher than is actually required. This 
apjiaratus .serves at the same time for the so-called 
polishing of the seahng-wax, and therefore does away 
with the necessity of building a special polishing appa¬ 
ratus. The illustration shows the apparatus in cross- 
section. 

Melting apparaiiis .—This consists of a small furnace, 
0 (Fig. 39), about 3J feet high; the upper door T serves 
for introducing the fuel, small pieces of coke such as is 
furnished by gas-works being best for the purpose. 
The lower door can be either partly opened or entirely 
closed by a slide, S, by which the consitmption of the 
fuel is regulated. There is no grate in this stove; the 
ashes are removed through the lower door. The gases 
of combustion pass into the chimney through the pipe R. 

The stove is entirely surrounded by a sheet-iron 
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jacket, M, wliich .stands at a di.stance of about 2 inches 
from the stove, and the same distance from the floor. 
The air between tiie jacket and the stove becomes hot. 


Fig. 39. 



ascends in tlie direction indicated by llie arrows, and i.s 
replaced by c(dd air flowing in between tlie jacket and 
the stove. 

Alongside of the jacket, and connected with it, stands 
a table surrounded on all sides by a sheet-iron screen, 
W. UjKin the table stands a sheet-iron tub, V, filled 
with sand, and resting upon iron sii])ports, A A. The tub 
is covered with a sheet-iron plate, B. In this plate are 
four or six round holes in whidi the melting ve.ssels, G G, 
are placed in two rows. On the bottom of the polish¬ 
ing hearth H is a plate, 1, whi^:h is cut in such a man- 
as to give it the ai)iM;arance of a grate. Underneath 
this plate is a similar one, 2, which can be shifileil by 
the handle C in such a way that the cuts in the two 
plates cover each other. If it is desired to use all the 
available heat for melting, the cuts in plate 1 are closed 
by shifting plate 2. 
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The hot air arising from tlio stove lieats the tub T 
and tlio sand contained in it, and the mass of sealing- 
wax contained in the vessels UG commences to melt. 
As soon as it is melted, the fire in 0 is moderated by 
partly closing the lower opening by the slide S, and it 
is possible to keep the mass for a long time in a fluid 
state without a stronger heat being required, as the hot 
sand retains the heat. 1'hc sheet-iron ])late B which 
covers the Siuid is pla(:e<l there for preventing the loss 
of such sealing-wax as might acciidentally drop in lad¬ 
ling it out of the melting vc.ssel. 

^^'^ell-enameIle<l east-iron pots of the shape shown in 
the illustration should be used for meltii\g, and a special 
]iot for every mixture. Jf a pot has to be used for a 
differently colond mass, it should first be allowed to 
become entirely cold, when the sealing-wax still adher¬ 
ing to the sides can be easily removed from the smooth 
SUrflKT. 

Melting is effected as follows: The shellac is first 
placed in the pot and fused, under constant stirring 
with a flat paddle of hard wood. The turpentine 
is then added and intimately mixed with the shel¬ 
lac. Then the remaining substances, such as chalk 
and coloring-matter, are dropped in a thin stream into 
the melted mass, which from this time on should be 
stirred uninterruptc'diy. Quick stirring is absolutely 
necessary, especially when very heavy coloring sub¬ 
stances are used, as these easily sink to the bottom. 

When the entire mass seems to be uniform, it is ex¬ 
amined by lifting the paddle and catching the dropping 
sealing-wax ujxm a cold, smooth plate of sheet-metal, 
where it quickly solidifies, and can then be examined in 
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regard to color, hardness, and fracture. If the mass is 
found satisfactory, the fire is suffieiently moderated to 
kee}) it in a fused state, the substances for perfuming the 
wax are quickly stirred in, and the moulding of the sticks 
is immediately proceeded with. 

Moulding the Sealing- Wax. 

S|iecial moulds are reipiired to shape the sealing-wax 
into sticks. Those consist of one ])icce for rectangular, 
square, or triangular sticks, but must be of two pieces 
for round or oval sticks. In the latter case, onc-half of 
the mould is provided with hob's into which fit protuber¬ 
ances on the other half to prevent it from shifting. For 
use, the two halves of the mould are firmly pressed 
Uigether by a screw-clamp. 

Tlie moulds of one piece are made of rectangular brass 
plates, in whicb are bollowcd out lengthwi.se channels 
about 0.0.39 inch wider at the top than at the bottom, 
which very much facilitates the lifting out of the cold 
sticks. As both ends of the channels are left open, 
iron plates are laid on the narrow ends of the mould to 
prevent the sealing-wax from running out when poured 
into the channels. These moulds are generally twice as 
long as the sticks of sealing-wax found in commerce. 

The moulds of two pieces, each half of which forms 
a half-cylindrical channel, which, when the mould is 
closetl, form an entire cylinder, stand generally upright 
when used for moulding. They are, therefore, made 
somewhat broader on the bottom, and are set upon a 
level metal plate. These moulds are only as high as 
the stick of sealing-wax is to bwlong. 
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Many manufacturers place the moulds upon a stone, 
or cool them off while moulding, by laying them upn 
boxes of sheet-metal filled with cold water, for the pur- 
j)Ose of congealing the mass as (piickly as possible. Of 
course, by employing this method, the moulds can in a 
very short time be used again after each moulding, but 
the sticks of sealing-wax become too brittle. It is, 
therefore, preferable not to cool off the moulds, but 
to plare them upon a wooden table. A good ]>lan 
is to cool off the mould by simply dippijig it in cold 
water, and carefully drying it, when it has become so 
hot that the sealing-wax would require a long time for 
wngealing. 

'Fhc work of lifting out the congealed stick.s is easily 
accomplished if the moulds are entirely plain ; but if 
engraved, they must be touched u[> for a long time 
before the stick.s can be lifted out clean. In such cases 
It is advisable to slightly rub the engraved places with 
oil of tuiqientinc. If the .sealing-wax is to be gilt or 
silverwl on certain places, the gold-leaf or silver-leaf is 
])laced in the mould, or it is dusted with bronze-powder. 

Brass moulds are mther expensive on account of the 
cost of engraving. But they can be constructed very 
cheaply by a simple method, and only one single mould 
is required for the purpose, but this must be worked in 
a faultless manner. A stick of fine sealing-wax is 
moulded in this mould. Fine olive oil in as thin a 
layer as possible is then rubbed with a tuft of fine cot¬ 
ton over the surface of the stick of sealing-wax. The 
oiled stick is laid in a lougish mould and plaster of Paris 
(xiured over it. When this has become hard it is care¬ 
fully detached from the stick and thoroughly dried at a 
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moderate heat. It is then nibbed over with olive oil 
and a stick of plaster of Paris moulded in it, which 
rasemliles in every res|iect tlie first casting of sealing- 
wax. When the stick of plaster of Paris has been 
thoroughly di-ied, it is placwl in a small wooden box 
and melted type-metal poured over it; but this must 
not be heated any more than absolutely m'cessary to 
bring it to the melting-point. In this manner moulds 
of type-metal arc obtained which can be used like the 
brass moulds. Many copies can also be made from a 
single form by the galvano-plastic process. 

The moulding process is carried on in the following 
manner: The melted sealing-wax is taken from the 
melting vessel with a ladle and poured into a casting- 
ladle provided with a spout and a wooden handle, 
which has been previously heated. From this it is 
poured in a uniform stream into the moulds. The 
moulds consisting of one piece are (wvered with a board 
when the sticks have become cold; they are then turned 
over and the sticks are detached from the channels 
of the forms by a gentle tap. Moulds consisting of 
two pieces are ojamed and the sticks pushed out. In 
regard to these moulds it may be mentioned that clean 
moulded sticks can only l>e obtained by slightly heating 
the mould before making the first casting, which can be 
done in the simplest manner by placing it upon the plate 
Ji of the melting apparatus. 

Variegated sealing-wax, which should show a marbled 
surface, is prejiared by moulding sticks about as thick as 
a quill and placing them alongside of each other. They 
are then sufficiently heated to become soft, are twisted 
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regularly together into spiral lines, and rolled into a 
cylinder upon a smooth stone slab. 

PoUMng tin;, Stichf of Sealing- Wax. 

Only the finer qualities of sticks of sealing-wax ob- 
tainetl from the moulds show a certain lustre upon their 
surfaces. Poorer qualities do not jmssess this lustre, but 
it must lx- imparted to them by a special operation which 
is called polishing, dressing, and also enamelling. As 
nearly every kind of sealing-wax Ix'ars an inscription 
or stamp, the stamping is done at the same time as the 
))olishing. The finer sorts arc generally also polish.ed, 
though as a rule they come from the mould in a smooth 
state. 

In older factories there is a special polishing stove for 
this purpose. This consists of a chamber built of brick. 
On the bottom of this is an iron plate which is strongly 
heated by a fire made under it, and heating also the air 
in the chamber. The same object may be attained by 
the contrivance // shown in Fig. 39, which consists of 
a lx)x of sheet metal or wood open in front and into 
which hot air is adniitterl by shifting the plate 2. The 
air need only to be hot enough to melt in a short time 
the surface of the sticks of sealing-wax. 

The polishing process is carried on as follows: A work¬ 
man holds a number of double-length sticks, without 
one stick touching the other, half-way into the polishing 
stove, until the surface of the sticks commences to melt 
and the sticks themselves become bent. When this 
takes place, he places the sticks Ixjfore a workman 
sitting opposite to him. The latter pushes the sticks 
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upon a small board lying before him, and with the 
left hand presses another small boayd upon the second 
length of the stick and imprints the stamp. It is 
nei^essary to hold the sticks between these two small 
boards, as their shape is easily destroyed, especially if they 
are very soft and tlie “stamiier” uses too much force in 
imprinting the stamp. When they have been stamped, 
the first workman takes them again and holds the otlier 
half, wliieh has not yet been polisliod in the polishing 
stove, and then the second workman stamps these also. 
The stamps consist of brass frames in which the single 
letters of which the inscription is eoniposei] are placed 
and held in place by a screw, or they consist of an 
engravi'd brass-plate. The last-named stamjis serve 
generally the purpose of imprinting ornamentations 
and arabesques upon the sti(!ks. 

The double-length sticks arc now cut apart. This is 
done as follows : 30 to 40 sticks are laid alongside of each 
other, and are scratched exactly in the '(«nter with a 
sharp knife and by using a ruler. They are then 
turned over and scratched on the other side also. If 
both scratches are exactly opposite to one another, the 
sticks can be easily broken smoothly apart on these 
places, and the fractures need only be slightly polished 
to finish the article. 

If the finished sti(!kg of sealiqg-wax are to be gilded 
or silvered, it is only necessary to touch the respective 
places with a brush dipped in strong spirits of wine, and 
to apply the gold leaf or silver-leaf, which will then ad¬ 
here very tenaciously. The sticks can also be bronzed 
in a similar manner. 
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Receipts for Sealing- Wax. 

There arc a groat number of reeeii)ts according to 
wliich one or tlic other kind of sealing-wax is to be jire- 
jiared. In the following, only comparatively few receipts 
are given, but all of them have ])rodiiccd good results. 
This is the case even with the cheaper qualities, which, 
under the name of jnirciol-wax, are used for scaling 
jiackages, although, of course, they do not ])osses8 the 
excellent proiwrties of those qualities of sealing-wax 
which are jirepared by using the finest materials. 

Red mtlhig-teax .—As is well known, red sealing-wax 
is more u.sed than any other variety. Its beauty and its 
])riec are determined by the quantity of .‘•bcllac and ver¬ 
milion contained in it; only the finest qualities contain 
vermilion exclusively a.s a coloring principle. The infe¬ 
rior kinds contain very little shellac, but much common 
resin, and no vermilion at all; minium, colcothar, bole, 
or other cheap pigments being substituted for the latter. 

As a general rule, too much resin mn.st not be added 
to the sealing-wax, otherwise it will become too thinly- 
ttuid, drop too easily, and smoke very much when lighted. 
Many mauiifacturers assert that chalk should not be 
used, because the acids of the shellac expel carbonic 
acid from it and form a combination with the lime. 
But this happens only when the shellac is heated more 
than is necessary. No carbonic acid is set free if the 
shellac is heated only to the, melting-point, and it is not 
required for our purposes to heat it any further. 

Finest quality of red sealing-wax. —1. Shellac 120 
parts, turpentine 80, vermilion 90, oil of turpentine 
20, magnesia 30. 
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II. Shellac 110 j>arts, turpentine 60, oil of turpentine 
10, (Iialk 10, magnesia 20, verniiliop 80. 

III. Shellac 100 parts, turpentine 10, oil of turpen¬ 
tine 5, chalk 15, gypsum 15, magnesia 2, vermilion 65. 

Medium quality red mitinq-irax. —I. Shellac 10 parts, 
turpentine 80, oil of tur[)entine 4, chalk 30, magnesia 
10, vermilion 60. 

II. Shellac 60, rosin 40, oil of turpentine 4, turpen¬ 
tine 70, chalk 15, gypsum 15, vermilion 45. 

III. Shellac 40, rosin 60, turpentine 60, oil of tur¬ 
pentine 5, chalk 20, gypsum 10, vermilion 40. 

Ordinary red qtaroel sealimj-wax. —I. Shellac 35 parts, 
rosin 65, turj)entine 50, oil of turpentine 5, chalk 25, 
gypsum 10, vermilion 25. 

II. Shellac 20 parts, rosin 80, turpentine 50, oil of 
turpentine 5, chalk 30, gypsum 5, red lead (minium) 60. 

Very ordinary red pareel tteed.iny-wax .—Shellac 15 
parks, rosin 85, turjieutinc 60, oil of turpentine 5, chalk 
20, brick-dust 10, red oxide (colcothar) 50. 


R. Waoner’s Receipts for Preparing Sealing-Wax. 
A. Fine Red Sealing-Wax. 



I, 

11. 

111. 

IV. 

V. 


Part*. 

Paris. 

Partn. 

Parts. 

Parts. 

Shellac .... 

550 

1 

m 

550 

700 

760 

Turpentine .... 

740 

680 

600 

550 

410 

Chalk or magnesia 

StXt 

200 

— 

— 

— 

Gypsum or zinc-white . 

200 

— 

— 

— 

— 

Sulphate of barinm 

— 

100 

380 

300 

320 

Vermilion .... 

130 

220 

340 

300 

540 

Oil of turpentine . 

— 

— 

— 

20 

40 
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B. Ordinary Bed Sealing- Waa-. 



1. 

Parts. 

IT. 

Paris 

HI. 

PiirtH. 

IV. 

Parts. 

V. 

Parts. 

Sliellac 

, 520 

490 

620 

710 

740 

Turpentine . 

600 

5S0 

.520 

600 

420 

Pine resin . 

440 

440 

820 

210 

160 

('balk .... 

. ' 3(^0 

— 

_ 

100 

__ 

Sulphate of bariuin 

. — 

320 

800 

_ 

120 

Vermilion 

. ' 180 

130 

200 

400 

.520 


C. Itlnck Seating- Wax. 




n. 

ITT. 

JV. 

V. 


Parts 

Purls. 

Parts. 

Parts 

Parts. 

Shellac .... 

4S0 

.560 

6C0 

740 

680 

Turpentine .... 

.52(» 

440 

4:;o 

880 

860 

Pine resin .... 

460 

.500 

400 

840 

300 

('halk . 

280 

180 

140 

140 

150 

hampblack .... 

80 

_ 


— 


lione-black .... 

_ 

420 

300 

300 

320 

Asphaltum .... 

— 

— 

— 

— 

200 


I 


Pared sexiKng-wax. — Colopliony 2000 parts, pine 
resin 1000, turjwiitiue 000, chalk 700, oil of turpen¬ 
tine 30. 

For brown, 1000 parts umber are addl'd to this mass. 

Ydlow sealing-wax. —Only lead colors can be used for 
yellow sealing-wax, and of these chrome-yellow pro¬ 
duces the most beautiful hue. But if sealing-wax col¬ 
ored with chrome-yellow is very strongly heated in 
Igniting, the mass becomes discolored in consequence 
of a decomposition of the lead c-olor; therefore yellow 
sealing-wax must be very fusible to avoid this evil. 
Every kind of sealing-wax becomes more fusible by 
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adding a larger (jiiantity of tiirpntine, but it also be¬ 
comes less bard the more turpentine is added. 

Fine ydtou' sealinf/-v’a.T .—Shellac 76 pai-ts, turpentine 
85, pine resin 45, gyjisnm 15, chalk 15, ochre 45. 

Tiie shellac used for fine qualities of yellow sealing- 
wax must be bleached, otherwise it is impo.ssiblc to pro¬ 
duce a pure tone of color. All gradations of yellow, 
from orange to red, can be piYKluci'd by adding cinnabar 
or chrome-red to fine qualities and red lead (minium) to 
inferior qualities. 

Fine green se<tHng-vax.— Shellac 70 part.s, turjicntine 
80, pine, resin 40, magnesia 15, Berlin blue and chrome- 
yellow mixed 30. 

Ordinary green sealing-vax .—Shellac 50 parts, tur¬ 
pentine 40, ])iue resin 80, gypsum 15, chalk 20, moun¬ 
tain blue and ochre mixwl 30. 

Green ultramarine may also l>e used to great advan¬ 
tage for the finer qualities in ])lacc of a mixture of |)ig- 
ments. In the above receipts the quantities of the blue 
and yellow pigments to be used are not given separately, 
as the different shades of green may lie obtained by vary¬ 
ing the quantity of each pigment. 

Blue sealing-wax .—Shellac 70 parts, turpentine 60, 
pine resin 35, ms^nesia 10, chalk 20, blue coloring- 
matter 20 to 25. 

Light-colored ultramarine qf mountain blue is used 
for light blue varieties, Berlin blue for the darker kinds. 
Blue sealing-wax of a lighter color, produced by mixing 
Berlin blue with oxide of zinc or nitrate of bismuth, has 
a very lieautlful cnamel-likc appearance. As blue colors 
are very sensitive towards admixtures, bleached shellac 
should always be used if it is d^red to obtain sealing wax 
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of a beautiful color, and tlie greatest care must also 
lie exercised in the choice of the pine resin. Opaque 
and brown-colorcd resin must never be used. It may 
be accepted as a general rule that for fine yellow, light- 
red, green, blue, and violet kinds of sealing-wax only 
light-t'olored materials should be used, so that the purity 
of tone may not be impaired. 

Brown wo/oiy-icaa;.—-Shellac 70 parts, tinqicntine 60, 
pine resin 40, gypsum 20, chalk 20, umber 20. 

The shellac used for preparing delicate chocolate- 
brown sealing-wax must not be too dark. The product 
of the above i-eccipt is dark brown, and unbleached 
shellac and dark resin nuay be used for preparing it. 
Of course, the same hohls good in an ecpial degree in re¬ 
gard to the following varieties :— 

Black seaUn(j-wax. —1._ Shellac 50 parts, turpentine 
90, pine resin 65, chalk 40, lampblack 12. 

Black scalinff-va.r. —II. Shellac 80 ])art.s, turpentine 
60, pine resin 60, chalk 15, gypum 10, Frankfort 
black 35. 

By following thealwvo rcccipt.s, the intelligent mami- 
facturer will have no diffidilty in preparing mixtures of 
various colors corresponding to a certain degree of fine¬ 
ness. 

For preparing sealing-wax of different shades of color, 
which present an especially beautiful appearance when 
the differently colored single sticks are laid alongside of 
each other like a scale of colors, it will be advisable to 
arrange a normal scale of colors consisting of single 
sticks, the coloring of which has been especially success¬ 
ful. The shading of the colors in this scale must har¬ 
monize, and the sticks lying alongside of each other must 
19 
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show, for instance, all gradations from white through 
rosc-color to the darkest, most fiery red, which latter is 
prepared with madder-lake. 

For a novice, it is difficult to produce these shades of 
color by a suitable mixing of the coloring substances; 
but this can be easily aciquircd by experience. We 
will take red sealing-wax as an example, which can be 
prepared in different shades from the tenderest rose-pink 
to dark red. 

The respective scale of red colors is first ])ainted with 
a good water-color upon pajier; this scale serves for 
comparing the test-samples of sealing-wax. 

Further, a certain quantity of entirely white sealing- 
wax, 1 lb., is melted, and the same quantity of finely 
powdered sealing-wax of as dark a red color as possible 
is held in readiness. The latter is added to the white 
sealing-wax until a test-sample shows the shade which 
is desired according to the painted st^ale. If, now, the 
remainder of the powdered red sealing-tvax is weighed, 
we know exactly how much must be added to the white 
mass to produce the desired red shade of color. If the 
white and the red ground masses are made according 
to the directions given, and mixed in the proportions 
al)ove described, exactly the same shades of color will 
always be obtained. 

The same method is followq^ with all other colors, 
and by a little attention the manufacturer may acquire 
a collection of dii'ections by which he can produce seal¬ 
ing-wax of every imaginable hue. 

SpeciaUies in nealing-wax .—By specialties we under¬ 
stand certain kinds of sealing-wax, which are used ex¬ 
clusively for special purposes, |pch as sealing-wax for 
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bottles, or such as are in less demand, as transparent 
sealing-wax, aventurin sealing-wax, etc. 

Sedlkiff-wax for botUeH belongs to the most ordinary 
sorts of sealing-wax, and of course can otdy be colored 
with the cheapest kinds of coloring-matter. Many 
manufacturers prc])are sealing-wax for bottle.s with a mix¬ 
ture of common pine resin, tnriientine, chalk, and the 
proj)er coloring-matter only. I'o be sure these products 
are very' cheap, but they do not answer the purpose 
as well as they should. As is well known, the corks 
are covered with a layer of sealing-wax by dip]>ing the 
ne(!ks of the bottles into the nu'ltcd mass. This con¬ 
geals very quickly on coming in contact with the cold 
glass, and in consequence of this at once becomes more 
brittle, and frequently breaks when gently touched. If 
it is tried to make the sealing-wax less brittle by increas¬ 
ing the quantity of turpentine, it hap))eus very fre- 
(jnently that it remains sticky even in cold weather. 

To avoid these evils, nothing can be done but to add 
a certain quantity of shellac, 10 to 15 percent., to the 
composition. This will increase the cost of the pro¬ 
duct somewhat, but its quality will be so much improved 
that it will not become sticky even if exported to a hot 
climate. 

It may here be mentioned that the demand for sealing- 
wax for bottles has lately very much fallen oft', many 
wine dealers, liquor manufacturers, etc., preferring metal¬ 
lic caps for covering the corks. 

Tranuparmt sealing-wax .—Transparent or, more cor- 
Jwtly, translucent sealing-wax belongs to the very finest 
qualities, as only very refined materials can be used for 
preparing it. Bleached shellac alone is not sufficient; 
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sealing-wax becomes transparent only by adding a cer¬ 
tain quantity of mastic, and by using only very fine and 
very viscid turpentine of a light color. 

Below we give three reecijrts for preparing sneh masses 
for sealing-wax, which may be colored as desired by mix¬ 
ing suitable exiloring-matter with them. .A very beauti¬ 
ful variety, which can be j)repared at a comparatively 
low cost, is the so-called aventnrin sealing-wax, which is 
obtained by stirring finely powdered yellowish or bronze- 
colored mica into the melted basis-mass. 

Gold or silver sealing-wax is obtained by mixing 
finely powdered leaf-mctal with the meltcil basis-mass. 

Bam-immesjor tramlucait HeaUng-wax. —I. Bleached 
shellac 15 parts, viscid tur])entine 15, mastic 15, chalk 
10 . 

II. Bleached shellac 30 parts, viscid turpentine 35, 
mastic 40, zinc-white 20. 

III. Bleached shellac 30 parts, viscid turpentine 40, 
mastic 60, sulphate of barium, or nitrate of bismuth 30. 

The last-named mixture. No. III., is especially 
adapted to prej)aring the very beautiful so-called 
enamelled sealing-wax, which actually possesses the 
semi-transparent appearance of enamel. This mixture 
is e.sj)ecially beautiful when c'olored a delicate rose-color 
with fiery madder-lake. A seal made with this sealing- 
wax bears great resemblance to % cameo. 

Sealing-wax for deeds, etc .—As is well known, very 
large seals for deeds, public documents, etc., are not 
imprinted in ordinary sealing-wax, but a mass which is 
half soft, even at an ordinary temperature, is used for 
the purpose, and to protect the seal from injury it is 
inclosed in a special case which fastened to the docu- 
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meat by cords or ribbons. Below we give three receipts 
for preparing this sealing-wax, and would remark that 
the product prepared according to the second receipt is 
very suitable for so-olled embossing-wax for engravers. 

8c(diii(j-wax for deeds, documents, diplomas, etc. —I. 
Colophony of a ligl)t color 60 parts, turpentine 35, clari¬ 
fied tallow 30, wliiting 40, I'cd lead (minium) 30 to 40. 

II. White wax 50 parts, turpentine 15, cinnabar 10, 
glycerin 5. 

In both cases molt the ingredients together and, while 
cooling, stir until the mixture congeals. 

III. Colophony 3 parts, tallow 1J, turpentine 3, chalk 
4, red lead (minium) 4. 

This mixture is of considerable consistency at an 
ordinary temperature, but if a piece of it is for some 
time held in the hand it becomes so soft that imiu'es- 
sions can be taken with it, and it adheres also with con¬ 
siderable tenacity to paper, wood, and gla.ss. 
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THE ART OF VARNISHING AND LACQUERING. 

I. 

The art of varnishing and lacquering includes first the 
preparing of putties and stains, then a description of the 
apparatus and tools used, rules which must be observed 
in varnishing and lacquering, and the moans for pumicing, 
polishing, etc. In short, it is the art of applying colors 
and varnishes to articles of wood, sheet metal, and leather, 
and drying, pumicing, and polishing them. 

Preparation of Pulliee required fur Varnishing and 
Lacquering. 

Putties serve for making surfaces of wood even, for fill¬ 
ing up holes, etc., and are used before the stains and var¬ 
nishes are applied. 

1. Thompson's putty .—Boil 4 ozs. of glue in 1 quart of 
water until dissolved. Then add to the solution and mix 
thoroughly with it IJ ozs. powdered alum and 6 ozs. of 
rye flour. Next tear three or four sheets of blotting-paper 
into small pieces and mix them with finely sieved saw¬ 
dust. Knead enough of this mixture into the glue-paste 
to form a tenacious putty and use the latter for filling up 
the crevices and holes in the wood. 
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2. Putty with linseed oil .—Mix white lead, umber, 
minium, and litharge to a stiff paste with boiled linseed 
oil, to which a small quantity of amber varnish has previ¬ 
ously been added. 

3. Putty of isinglass and chalk .—Dissolve isinglass in 
water and add finely powdered chalk to the solution until 
a stiff paste is formed. 

4. Hard-wood filler. —U.se boiled oil and enough corn¬ 
starch to make a very stiff paste. Add a little japan and 
reduce with turpentine. Add no color for white oak; for 
dark ash and chestnut use a littJc raw sienna; for walnut, 
burnt umber and a very little Venetian red; for bay wood, 
burnt sienna. Use enough color to cover the white of the 
starch. Apply with brush and rags. Let dry 48 hours, 
then sand-paper. For the second coat use less oil, but 
more japan and turpentine. 

5. Wood filler .—Starch 12 parts, heavy spar 12, sicca¬ 
tive 2, and a sufficient quantity of oil of turpentine. 

Mix to the consistence of ordinary varnish, and for dark 
woods add up to one part by weight of umber. Apply 
the filler with a medium-stiff brush. When the coat, at 
first lustrous, becomes dull, remove everything from the 
surface by rubbing across the grain of the wood with a 
piece of felt or strong leather fastened to a piece of w'ood. 
4 II 0 W the prepared wood to dry eight hours, and then rub 
thoroughly with glass-paper, when it is ready for polishing. 

6. French putty .—Boil linseed oil 1 parts with brown 
umber 4 parts, for 2 hours. Then «dd 5^ parts of chalk 
and 11 parts of white lead and mix thoroughly. This 
putty is very durable and adheres well to wood even 
though not previously painted. 

7. Facing putty .—Mix whiting, white lead, and a small 
quantity of litharge. Then add a small quantity of dry¬ 
ing oil. This putty is especially good for stopping small 
flaws. 



APPENDIX. 


297 


II. 

Preparation of Stains, 

Wood and other articles of horn, bone, and ivory are 
stained for the purpose of giving to them a more beauti¬ 
ful color. According to their composition, the stains are 
applied either cold or warm with a sponge, or the articles 
themselves are immersed in the stain. Wood which is 
naturally veined becomes especially beautiful by holding 
it over a coal-lire and gently heating it before a warm 
stain is applied. It acquires by this, very beautiful dark 
and light streaks. The wood which is to be stained may 
also be placed in a boiler. The liquor is then poured over 
it, and boiled until the color has thoroughly penetrated 
the wood. 

Mahogany stain .—Introduce into a bottle alknnet root 
15 parts, aloes 30, powdered dragon’s-blood 30, and 95 
per cent, alcohol 500. Clo.se the bottle with a piece of 
bladder and keep it in a warm place for three or four days, 
with occasional shaking. Then filter the liquid. The 
W'ood is first mordanted with citric acid and allowed to 
dry. The veins may be imitated by the skilful applica¬ 
tion of acetate of iron. 

A cheaper preparation is as follows: Boil 8 ozs. of 
madder and 2 ozs. of logwood with one gallon of water. 
Filter the decoction while still warm, and apply the warm 
liquor to the wood. When dry apply a solution of pearl- 
ash, two drachms to the quart. 

Another process is as follows: Dissolve ^ oz. of aniline 
in 8J ozs. of 90 per cent, alcohol. Then prepare another 
solution of J oz. of aniline yellow in 17 ozs. of 90 per 
cent, alcohol, and add of this solution to the aniline solu¬ 
tion until the required color is obtained. By adding a 
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little of a .solution of aniline brown oz. in 10 ozs. of 90 
per cent, alcohol) a color very closely resembling mahog¬ 
any may be given to elm and cherry. 

Pfu.scher prepares a mohogany stain by boiling T ozs. of 
logwood in 1 quart of water until reduced to about one- 
half the volume. The liquor is then filtered and 12 ozs. 
of chloride of barium are dissolved in it. 

Bed stain .—Make a decoction of 8 ozs. logwood and 1 
oz. potash in 1 quart of water. Fix by a solution of alum. 

Walnut slain .—Apply several coats of dilute asphalt 
varnish, or a solution of potassium permanganate, 1 oz. 
to the quart. 

Another process consists in treating with a hot solution 
of 1 oz. of extract of green walnut shells, and when half 
dry applying a solution of 1 oz. of potassium bichromate 
in 5 ozs. of water. 

Purple stain .—Boil for one hour 2 parts by weight of 
rasped logwood, 5 of ra.sped Lima red dye wood in 5 of 
water. Filter the decoction through a cloth, and apply it 
to the article to be stained until the desired color is pro¬ 
duced. 

In the meanwhile prepare a solution of carbonate of 
potash, 1 part by weight, in water 5. Apply a thin coat 
of this solution to the stained article. If too thick a coat 
of this solution is applied, a dark blue color, instead of 
purple, will be the result. 

Bed stain for horn, ivory, and bone .—Boil IT ozs. of 
red Brazil-wood in 4 lbs. of milltof lime, and filter the 
decoction through a cloth. Boil the articles to be stained 
in a solution of I oz. of alum in 1 quart of water for one 
hour, and then place them in the stain, allowing them to 
remain until the desired color has been produced. By 
dipping articles thus stained in alum water they acquire 
a beautiful purple color. 
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Bright red stain for horn, ivory, and bone. —Boil 25 
parts by weight each of logwood and Brazil-wood in 200 
parts by weight of milk of lime. Apply the decoction as 
in the preceding. 

Bed stain for leather. —Introduce 25 parts by weight 
of red Brazil-wood into a bottle, and pour over it 200 
parts by weight of wine vinegar. Digest the whole for 
8 days, stirring frequently. Then filter the solution 
through a cloth. In the meanwhile prepare a solution of 

8 parts by weight of alum free from iron in 25 parts of 
water, and add this solution to the filtered decoction of 
Brazil-wood, stirring constantly. A very beautiful red is 
thus obtained. The shavings of Brazil-wood may also 
be boiled in rain water, and the decoction mi-ved with a 
solution of bitartratc of potassium. 

Cochineal stain for leather. —Digest 1 oz. of powdered 
cochineal in 17 ozs. of 80 per cent, alcohol until dissolved, 
and filter the solution. The quantity of cochineal may 
be varied according to whether the color is to be darker 
or lighter. 

Black stain for wood. —I. Crushed galls 1 oz., vinegar 

9 ozs. Let stand in a pot exposed to the air for half an 
hour, then add iron filings 1 oz. 

Let stand for 2J hours, then strain and keep in well- 
corked bottles. Apply with a brush or rag until the 
desired tint is obtained. 

II. Boil 8 ozs. of galls and 2 lbs. of logwood in 2 
quarts of rain-water in a copper boiler for one hour. 
Filter the decoction through a cloth, and while still warm 
apply it several times to the wood. 

Black stain for horn. —Slake 5 lbs. of burnt lime with 
a little water so that a pulverulent hydrate of lime is 
obtained. Mix this with 2 lbs. of rod lead, and make the 
mixture into a thick paste with soap-boiler’s lye of 1.036 
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specific gravity. Place the horn articles in this paste for 
24 hours; then take them out, rinse in water, dry with a 
cloth, rub them with rape-seed oil and rub dry 

Black stain for leather. —Boil bruised galls 4 ozs., and 
green nut shells 17 ozs. in 1| quarts of rain-water for one 
hour, and then strain the liquor through a cloth. Stain 
the leather to bo colored with a solution of 2 ozs. of iron 
filings and 1 6z. of common salt in 17 ozs. of vinegar, and 
then apply the decoction. 

Black slain for wood. —According to Herzog, wood 
may bo, stained black, so as to resemble ebony by succes¬ 
sively treating it with two fluids. The fluid to be used 
first consists of a very concentrated decoction of logwood 
to every 35 ozs., of which | oz. of alum is added. The 
other fluid is obtained by digesting iron filings in vinegar. 
The wood is dipped in the first hot fluid, and allowed to 
dry. It is then treated with the second fluid, the opera¬ 
tion being several times repeated, if necessary. 

Blue slain for wood. —Dissolve 10 parts by weight of 
French verdigris in 10 parts by weight of'urine and 25 
parts by weight of wine vinegar. Filter the solution and 
apply it to the wood to be stained. Next prepare a solu¬ 
tion of 6 parts by weight of carbonate of potash in 25 
parts by weight of rain-water, and apply the solution 
with a brush to the wood colored with the verdigris until 
the desired blue color is obtained. 

Blue slain for leather. —Boil 2 lbs. of elderberries and 
1 oz. of alum free from iron in l*qoart of wine vinegar 
for one hour, and then strain the liquor through a cloth. 

Next dissolve J oz. of blue vitriol in IJ ozs. of wine 
vinegar and filter the solution. 

Apply the decoction of elderberries with a sponge to 
the leather, and when dry brush it over lightly with the 
eolation of blue vitriol. 
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Blue aniline stain .—The most recent process of stain¬ 
ing wood is with aniline colors. The following may be 
used for the staining liquor; Bleu de Lyon (reddish- 
blue) ; bleu de lumiere (pute blue); light blue (greenish- 
blue). 

The colors are dis.solved in the proportion of 1 part of 
coloring-matter to 30 parts of alcohol, and the wood is 
treated with the solution. 

Yellow stain for wood .—Digest 2 ozs. of finely pow'- 
dcred turmeric in 11 ozs. of 80 per cent, alcohol for 
several days and then strain througli a cloth. Apply 
the liquor to the wood, and, when dry, burnish and 
varnish. 

Another method is as follows; Mix 15 ozs. of nitric 
acid with 45 ozs. of rain-w'atcr and apply the mixture to 
the wood. Undiluted nitric acid gives a brownish-yellow 
tint. 

Yellow stain for horn .—Dissolve 1 lb. of alum free 
from iron in 2 quarts of rain-water, and immerse the 
articles of bone, ivory, or horn, to be stained in this solu¬ 
tion for one or two hours. In the meanwhile boil 1 ozs. 
of French berries and 4 ozs. of carbonate of potash in 1 
quart of water for one hour, and then strain the liquor. 
Place the articles treated with the alum solution in this 
decoction for one hour; then take them out and dry. 

Yellow stain for (eat/ier.—Digest ^ oz. of saffron cut 
in small pieces in 2 ozs. of 80 per cent, alcohol at a mode¬ 
rate heat for several days. Filter the solution and apply 
it directly to the leather. 

Bright yellow stain for leather .—Digest 1 oz. of finely 
powdered turmeric and | oz. of gamboge in 26 ozs. of 80 
per cent, alcohol at a gentle heat for a few days, and then 
filter the fluid. The articles to be stained are first treated 
with a solution of 1 oz. of carbonate of potash, or 1 oz. 
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of alum free from iron in 1 quart of rain-water, and are 
then immersed in the staining liquor for 1 hour. 

Bright gold-yellow .stein.—Digest" ^ oz. of finely pow¬ 
dered madder in 2 ozs. dilute sulphuric acid for 12 hours, 
and filter the li(|uor through a cloth. Immerse the articles 
in the liquor for 3 or 4 days. 

Gold-yellow stain for bone and ivory. —Dis.solve | oz. 
of picric acid' in 1 oz. of hot water. Place the articles in 
dilute sulphuric acid, turning them frequently. When 
taken from the acid they are to he dried and immersed in 
the hot solution of picric acid, where they remain until 
they have acquired a uniform yellow color. Lustre is 
given to them by polishing with soap, water, and fine 
whiting. 

Green stain for wood. —Dissolve purified verdigris 4 
ozs. in vinegar 17 ozs., and apply the hot solution to the 
previously warmed articles until the de.“ired tint is 
obtained. 

Green stain for horn, ivory, and hone. —Dissolve 
copper in fine shavings 4 ozs. in nitric acid 13 ozs., and 
boil the articles to be stained in the solution until they 
have acquired the desired tint. 

Green stain for leather. —Dissolve 1^ ozs. of verdigris 
and oz. sal ammoniac in 8 ozs. of wine vinegar. By 
adding a small quantity of saffron extract to the solution, 
a yellowish-green color, the so-called parrot-green, is 
obtained. 

Tortoise-shell slain for liorn.-*-Prepare a stiff dough 
from It ozs. of white litharge, 2 lbs. of finely powdered 
unslaked lime, and 3 lbs. of soap-boiler’s lye of 1,036 
specific gravity. Cover the places of the horn which are 
to be dark with this dough, allowing it to remain for 
about 24 hours, or until it has become perfectly dry. 
Then cleanse the born with a brus^. 
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Brown stain for wood. —Alkanet root ^ oz., alofis 1 oz., 
dragon’s-blood 1 oz., carbonate of potash ^ oz., methylated 
spirit 1 pint. 

Brown stain for leather. —Boil 4 ozs. each of ground 
logwood and annotto in 1 pint of rain-water, and add 
to the decoction a solution of ^ oz. of carbonate of potash 
in 2^ ozs. of vinegar. 

A brown stain is also obtained by rubbing together in 
oil upon a marble slab, 4 ozs. of umber, | oz. of best 
lampblack, and It ozs. of dx-gall. 

Violet stain for leather. —Boil 1 lb. of Brazil-wood in 
water for one hour, and filter the decoction. Next pre¬ 
pare a solution of 4 ozs. of copperas in 8 ozs. of water, 
and mix it with the decoction of Brazil-wood. Violet 
stains may also be obtained by mi.xing red and blue 
stains. 


Ill 

Workshop and Tools. 

By the workshop of a varni.sher or laeqncrcr i.s meant 
a well-lighted, spacious room, which is best located on the 
ground floor. It should be provided with a coal-stove, 
and the floor should be either of boards or of a.sphaltuni. 
The room is to be kept free from dust, not by sweeping 
it, bdt by wiping it up with a wet cloth. If the room 
were to be swept with a broom, the freshly-lacquered or 
varnished article would be completely spoiled, as the dust 
would settle upon the wet coat of lacquer or varnish, and 
the result would be that the surface would not be smooth. 

In the room should also be a large table with drawers, 
in which the different paint brushes, varnish brushes, 
camel’s-hair brushes, pencils, etc., the spatulas of iron, 
wood, or bone, the rulers, and paint boards are kept. 
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The palettes and brayers, as well as the grinding 
machine for colors, are kept upon smaller tables. 

In a roomy closet provided with lock and key, large 
and small pots, and earthen and porcelain dishes, are 
stored, as well as bottles of tin and glass, in which the 
oils and varnishes to be used are kept. The vessels for 
cleansing the brushes and those in which they are kept, 
dust-brush and all such articles, are also kept in the closet. 

The room should be further furnished with several 
wooden horses and trestles, and a so-called drying-oven 
(lacquering-oven). 


IV. 

Lacquering and Varnishing, 

By varnishing is generally understood the art of first 
applying any desired color to various articles of W'ood, 
stone, iron, ivory, horn, leather, clay, or sbeet-mctal, then 
to rub them, and finally coat them with varnish. By lac¬ 
quering, only coating with lacquer is to be understood. 

General rules .—As previously mentioned, articles to 
be varnished receive first a ground yolor, which is called 
priming. This ground-color consists of one or more coats 
of oil color, according to the nature of the article to be 
varnished. The articles, however, must be thoroughly 
cleansed before this ground color can be applied. This is 
effected by rubbing them with# pumice-stone, grinding 
them with water and a stone, or simply by dusting them 
off with a feather-brush, dust-brush, etc. Every coat of 
the priming must be thoroughly dry before the second 
coat is applied, and special care should be taken that the 
priming is done in a place free from dust. When the 
coat of -oil-paint has become dry, it is rubbed with 
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pumice-stone powder and shave-grass (horso-tail), and 
then cleansed, which is done by washing it with a sponge 
and clear water. • 

If the articles are to be decorated, for instance, wdth 
drawings, or ornaments in gold, silver, or bronze, this 
is done after the last priming, and they must also be 
thoroughly dry before the varnish is applied. Then the 
first coat of varnish is given, and in doing this care must 
be taken not to injure the decorations. When this coat 
has become thoroughltj hard, it is gently rubbed with 
powdered pumice-.stone, tripoli, and burnt hartshorn and 
felt, and then washed oil'. The second coat is then given. 
If the varnishing is also to be poli.shed, it is, of course, 
necc.s.sary that the last coat should be thoroughly dry and 
hard, so that the polish will show a proper lustre. 

The separate operations which have to be performed in 
varnishing will now be given. 

Priming .—This consists of one or more coots of oil- 
paint, which must be applied according to the nature of 
the article. It may be laid down as a rule that the second 
coat should be applied in a direction opposite to that of 
the first; and in regard to articles of wood attention is 
especially drawn to the following rules: The wood should 
be thoroughly dry; the first coat applied should not be too 
thick, and is to be applied in the direction of the grain of 
the wood, and it should be thoroughly rubbed into the 
pores of the wood. 

Pumicing the priming .—This is done with smooth 
pieces of pumice-stone and water, but for finer articles 
linseed oil is used instead of water. A great deal of 
practice is required to do this properly so that one place 
does not become deeper than another. The pumicing 
must be done not in one direction, but with a circular 
motion, so that all places are touched uniformly and with 
20 



306 VAENISPES, LACQUEB8, AND PRIKTINa INKS. 


equal pressure. When this has been done the article is 
thoroughly cleansed with a soft sponge and water, and 
rubbed with a soft chamois skin and then dried. Eubbing 
with linen rags must be rejected, as a clean ground cannot 
he obtained w’ith them. 

Laying on the, color .—This is done with a fine paint¬ 
brush, and on finer articles with a eamcl’s-hair brush. 
The colors used for this purpose must be rubbed very- 
fine, and be applied very uniformly and not too thickly. 
To get the layer of color as uniform as possible, it is best 
to go over it once more with a very fine brush. A little 
varnish is now generally mixed with the priming, by 
which as uniform a coat as possible is obtained. Of 
course, where more coats than one are to be given, the 
necessary quantity of paints for all coals should be pre¬ 
pared at one time, to avoid the possibility of getting the 
second somewhat lighter or darker than the first, as other¬ 
wise two kinds of ground would be formed in pumicing, 
by the lower coat, be it darker or lighter, .shining through. 
As previously mentioned, all the coats must-be allowed to 
become thoroughly dry. Then we proceed to 

Pumicing the paint .—This is done with shave-grass 
(horse-tail) and pumice-stone. Here it is necessary to 
proceed with the greatest care, so that all inequalities of 
surface are removed, but without rubbing through the 
paint, otherwise the painting would have to be repeated. 
When the pumicing is finished, the article to be varnished 
is cleansed with water and dried with soft leather. It is 
then ready for receiving decorations, etc. 

Varnishing .—First of all, the room in which this very 
delicate work is to be done must be entirely free from 
dust; much moving about in it should not be permitted, 
and for this reason not many workmen should work in 
one room, as dust will naturally be raised by their moving 
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to and fro. The varnishes to be used, oil-varnishes as 
well as volatile varnishes, should be kept in hermetically 
elosed vessels of glass, porcelain, or tin, and should be 
opened only while in use. Either camel’s-hair brushes or 
bristle brushes are used for laying on the varnish. Their 
sizes must correspond with the articles to be varnished, 
but they should not be too small, so that the work may 
bo accomplished quickly. Brushes which lose bristles 
•should be rejected. Clean.se the brushes with oil of tur¬ 
pentine after they have been used, and wrap them up in 
paper. If a brush has become hard from varnish drying 
on it, it is be-st to throw it away, though it can be softened 
with oil of turpentine which has been gently heated, but 
it never will become as good as before, and, therefore, it 
should be a guiding rule to cleanse every brush immedi¬ 
ately after it has been used. 

Varnishing requires a great deal of practice and skill, 
and therefore general rules only can be laid down in 
legard to it. 

Amongst these it may be especially mentioned that the 
work should be done quickly, that no place be touched 
tw'ice, that the varnish alway.s be laid on in one direction, 
that not too much varnish be taken on the brush at one 
time, as bv doing this uneven places will be formed. Oil- 
varnish is laid on cold, and in a room which is not heated 
(of course, only during the summer), but volatile varnish 
is applied, either cold or warm, according as wood, paper, 
or metal is to be coated. In the first two cases it is 
laid on cold, in the latter when heated only. The volatile 
varnish to be used is not placed directly upon the fire, but 
is pat in a tin vessel filled with hot water. Volatile var¬ 
nish must be treated with special care, and applied to the 
previously heated articles in a warm room. Care must 
also be taken not to breathe or blow upon the article, as 
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in such case the varnish will quickly coagulate, absorb 
moisture, and turn white 

As previously mentioned, varnish'es must not be laid on 
too thickly, and under no consideration in a layer of vary¬ 
ing thickness, as blisters and wrinkles will bo formed, 
without mentioning the fact that the w'ork will be un¬ 
even. 

Two coats of oil-varnish and three of volatile varnish 
are generally sufficient; but if the varnished articles are 
to be polished, four coats of oil-varnish and five of volatile 
varnish will berc<piircd. If oil-varnishes are to be polished, 
they must be pumiced after the application of each coat. 

It must further be accepted as a rule that varnishing in 
the open air should be done only on clear days, and, of 
course, not in the sun. Pog or damp air causes the coat 
of varnish to turn white, or at least gives it a dull look, 
and the sun will blister varnish not completely dry. 

Puviicing the coat of varnish .—The object of pumicing 
the coat of varnish is to remove any inequalities of surface 
which may have been formed. It will easily be understood 
that this is a work requiring special skill. But pumicing 
the coat of varnish cannot be omitted under any considera¬ 
tion, as the varnished article would not look well. In fact, 
it must be pumiced so smooth that its surface shines like a 
mirror. 

Polishing varnishes .—Fat varnishes, to be polished, 
must first be pumiced with pumice-stone powdered as fine 
as possible. The layers of varnisb are then rubbed with 
burnt hartshorn, or burned and prepared oyster-shells, 
mixed with water, until the hartshorn or oyster-shells 
become dry, and the varnished article show's lustre. The 
rubbing is done with a small pad. When this operation 
is finished, some suet is taken upon the pad and the 
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article rubbed with this, and then some hair powder is 
u.sed, which will remove the grease left from the suet. 

The article will then have acquired a beautiful lustre. 
But special care must be taken to examine thoroughly the 
powdered hartshorn, or oyster-shells, and to eliminate 
any particles of sand whitdi may have been accidentally 
mixed with it, as these would do great injury to the work 
by scratching it. 

Volatile varnishes are polished in the same manner as 
described above. 

Materials used for pumicing —These are pumice-stone 
in ])ieces, so-callcd raw pumice-stone, very finely powdered, 
and washed pumice-stone, tripoli, emery, animal charcoal, 
prepared hartshorn, oyster-shells, whiting, shave-grass 
(horse-tail), felt, woollen cloth, leather, and linen. 

Varnishing of wooden articles, carriages, and furni¬ 
ture .—It is necessary to observe accurately the following 
rules;— 

Examination of the article .—The carriage or wagon, 
which is received from the builder, is thoroughly ex¬ 
amined, and filling up or stopping any cracks or flaws 
found in the body parts constitutes the first work of the 
varnisher. 

The varnisher prepares hot glue, takes finely-picked 
flax, dips this into the glue, and fills the cracks with it. 
It is allowed to dry thoroughly, and all the superfluous 
glue is then removed. 

When this operation is finished, and the different parts 
of the body have been smoothed, the next work is pro¬ 
ceeded with. 

Soaking with linseed oil .—This is done to prevent 
moisture from penetrating. A uniform layer of liuseed 
oil is applied, and as soon as the first coat has become 
thoroughly dry the second coat is laid on. 

Puttying (filling up ).—It may happen that depressions 
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are found in the panels, and to remove them they are filled 
up with putty. When the putty hag become perfectly dry, 
the priming coat is laid on. 

Laying on the priming coat .—The so-called priming 
coat consists of a mixture of finely rubbed ochre, finely 
rubbed umber, linseed oil, oil of turpentine, white litharge, 
and copal varnish, in such proportions that the entire mass 
can be easily applied without being too thin. This prim¬ 
ing coat is then laid on the body of the carriage. The 
first coat, when dry, is succeeded by six or seven other 
coats, buf one coat must always be entirely dry before the 
next is applied. The coat may be considered dry whep 
the finger-nail leaves no impression. Finely powdered 
pumice-stone is generally mixed with the last of the 
priming coats. This causes the coat to be granulated, and 
facilitates the pumicing of the article. 

Then follows;— 

Pumicing the ground —This is done with porous 
and fibrous pumice-stone, ground smooth on one side. 
Several pieces, some round and some square, are required 
for this. Attention must be paid that the piece of pumice- 
stone which is used for pumicing is always sharp enough. 
If it does not take hold, it is rubbed with another piece of 
pumice-stone until it has become entirely sharp. 

The greatest care must be observed in pumicing the 
panels that not a single place remains untouched; for this 
reason the pumiced place must be frequently washed OB’ 
with clean water, so as to be atSe to observe whether it 
has been sufiSciently pumiced, or whether the work has to 
be continued. The ground should become as smooth as 
glass, and after it has been washed off it should be 
thoroughly dried with chamois skin. 

Ground coat {disguise coat) and its application .—This 
is composed of white lead, with « mixture of linseed oil 
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and oil of turpentine, a small quantity of very fine white 
litharge and amber Ijicquer. 

One or two coats of this paint are given, but it must 
never be laid on too thick. Here, also, the first coat must 
be thoroughly dry before the second is laid on. 

Pumicing the disguise coat .—This is accomplished best 
by using very finely powdered pumice-stone and a piece 
of felt or cloth and water. Pumicing is continued until 
no more inequalities are observed in the surface, when the 
places are washed olf with a sponge and carefully dried. 

Laying on the principal color .—The color which is 
to be given to the carriage must be very finely rubbed 
together with a mixture of linseed oil and turpentine, the 
siccative is then added, and the paint carefully protected 
from dust. When it is to be used either amber varnish 
or copal varnish is added. Of this, three or four coats are 
given. But two, or, at the utmost, three coats are suffi¬ 
cient, if the paint is to receive a glazing. Two or three 
coats of glazing are laid on when the coats of paint have 
become thoroughly dry. The glazing used for this pur¬ 
pose must bo very finely rubbed with fat-oil varnish, and 
allowed to settle, so that the upper part forms a colored 
varnish. Special care must be observed in laying on the 
glazings uniformly; and if this is done, they stand like a 
mirror upon the paint when they have become dry. 

Pumicing the principal paint _Shave-grass (horse¬ 

tail) and very finely powdered pumice-stone are used for 
this purpose, and felt and powdered pumice-stone later on. 
The purpose of doing this is to remove all inequalities of 
surface which may have been formed. When all the parts 
have been pumiced, they are washed with clean water, 
and carefully dried with chamois skin. 

The next work is— 

Decorating and striping _Generally this consists only 
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of narrower or wider stripes of different colors, gold bor¬ 
ders, and coats of arms. The paint, used for striping is 
generally rubbed together with linseed oil and oil of tur¬ 
pentine, and compounded with a small quantity of finely 
powdered sugar of lend. It is generally laid on with the 
so-called drawing brush, and requires great skill and a 
sure hand. 

For coats of arms and gold-ground the finest yellow 
ochre is rubbed together with a little white lead in old 
but entirely clear linseed oil, which must not be of too 
great consistency. If this mixture is applied, and allowed 
to dry for eighteen to twenty houra, the coating is ready 
for the gold. 

All the decorations must be smooth and even, or they 
will suffer injury when the varnish is pumiced. 

Laying on the varniah.. —As soon as the stripes and 
other decorations are dry, they arc wiped off with a moist 
chamois skin to remove any dust which may have settled 
upon them, and a coat of varnish is then qujckly laid on. 
The coat is repeated two or three times. When the var¬ 
nish has become somewhat dry in the shop, the carriage 
is brought into the air and sun, but it must be frequently 
turned about so that it will dry uniformly. 

When the last coat of varnish is dry— 

Pumicing and polinhing arc commenced. This is done 
with very finely powdered pumice-stone, and a piece of 
felt or chamois skin. When this l^s been done— 

The last coat of varnish is laid on with quick, uniform 
strokes. This last coot is not pumiced. 

Varnishing of Furniture, Cases, Instruments, etc. 

Wooden, articles. —The principal rule for varnishing 
these, is that the respective articles are pumiced and 
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thoroughly smoothed; this may be done with pumice- 
stone and shave-gra^s (horse-tail). Then all the defective 
places arc puttied up with a putty consisting of sawdust 
and glue, and what is superfluous of thi.s i.s carefully re¬ 
moved. Then the .scraper is used, and when the work 
has been done thoroughly, the .surface is rubbed smooth 
with a suitable piece of pumice-stone. It is advisable to 
repeat the pumicing with jiowdered pumice-stone to pre¬ 
vent any place from remaining untouched, and then to go 
over it with shave-grass, which will make the respective 
places entirely smooth. 

When the ground has been pumiced smooth, the follow¬ 
ing points have to be taken into consideration;— 

a. If it is desired to preserve the natural color of the 
wood, one or more coats of varnish are laid on at once; 
the coat of varnish is either left as it is, or it is pumiced, 
and the wood receives another coat of varnish, and this 
last coat is ])olished. 

b. If the articles are to be stained, one of the stains, 
the receipts for which have previously been given, is used 
for the purpose. When the stain is dry, the articles re¬ 
ceive from four to five coats of colorless varnish, and the 
work is finished by polishing the last coat. 

c. Wooden articles may also first be coated with glue 
or lin.seed oil, and can then be varnished with the various 
colored varnishes. 

d. The articles to be varnished are veined, either with 
color prepared with size (glue-w'ater), beer, or vinegar, 
or with linseed oil. These are rubbed together with a 
yellow, reddish-brown, brown, or other pigment, accord¬ 
ing to the natural color of the wood which is to be imi¬ 
tated. When the work of sizing the article is finished 
and the coat is entirely dry, the articles are pumiced and 
receive then three or four coats of varnish. 
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e. Sizing for mixing the color is best prepared by boil¬ 
ing about 2 ozs. of glue in 1 pint of water, and adding a 
small quantity of a decoction of garlic or wormwood. 
The article to be varnished receives three or four coats of 
this. It is claimed that a decoction of garlic or worm¬ 
wood will prevent the wood-worm from attacking the 
articles. When the coat of sizing is dry, it is rubbed off 
with shave-grass. The so-called chalk ground is obtained 
by mixing very fine whiting with the sizing, and by lay¬ 
ing three or four coats of this on the article. The ground 
is pumiced with pumice-stone and water. When all has 
been pumiced smooth and thoroughly cleansed, three or 
four coats of paint are laid on, and when this is entirely 
dry it is rubbed with shave-grass, cleansed, and varnished 
with volatile varnish. 

/. The priming coat of oil-paint is put on the articles 
to be varnished in the following manner: The articles are 
first coated with hot, well-boiled linseed oil; they then 
receive a coat of a mixture of ochre and white lead, rubbed 
together with linseed oil, or, still better, with siccative, 
and when this is dry, are pumiced with pumice-stone and 
water. As soon as all places have been uniformly pumiced, 
a coat of the color which the article is to have is laid on. 
For this purpose it is best to incorporate the pigment in 
as fine a state as possible with good linseed-oil, to reduce 
it with oil of turpentine to the desired consistency, to 
compound it with a small quantity of copal varnish, or 
amber varnish, and then give a coaf of it to the article in 
question. 

When dry it is pumiced with powdered pumice-stone 
and felt, and then the varnish is laid on. Thicker or 
thinner varnish is used for this purpose according to the 
temperature. 
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Therefore, thinner varnish should be used in cold 
weather, and thicker varnish in warm. 

Veining with oil-paint is done in the following manner: 
The article receives first one or two priming coats of oil- 
paint; this, when dry, is pumiced, and the veining is then 
done, cither with oil-paint or water-color. The first pro¬ 
cess is easier than the last. The kinds of wood principally 
imitated are oak, curled maple, walnut, rosewood, and 
mahogany, and, of course, the ground-color to be used 

depends on the kind of wood to be imitated. These are_ 

for oak, white lead and ochre; 
for curled maple, while lead and a .small quantity 
of ochre; 

for walnut, white lead and umber; 
for rosewood and mahoyany, burnt ochre and col- 
cothar (Indian red). 

The water-colors for veining are prepared by mixing— 
for oak, umber; 
for curled maple, burnt sienna; 

/or tttafnnf, umber; 
for rosewood, burnt sienna and umber; 
for mahogany, sienna, with a little red, 
with water, vinegar, or beer, and they are then laid on 
according to the rules of the art. The veining itself is 
done with a brush or sponge, wooden horn, or leather 
combs, and in modern times also with veining rollers 
made of leather or rubber and provided with the pattern 
of the texture of the wood; quills and even the fingers 
are also employed for the purpose. The varnish is laid 
on as soon as the veined ground is dry and has been 
pumiced Usually two coats are given, but the second 
should never be laid on before the first is entirely dry. 

If the veining is to be done with oil-paint, a priming 
coat of water-color is first laid on, and this is rubbed in 
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with linseed oil as soon as it has become dry. The vein- 
ing is done with a eamel’s-hair brush, .and the above-men¬ 
tioned colors mixed with linseed oil. 

The work is glazed as soon as the veining is dry. This 
is done with umber, sienna, crimson-lake, or even carmine- 
lake, for very iine articles. The articles are then var¬ 
nished, but not before the glazing is dry. 


Lacquering Arlidee of Tin and Other Metals. 

The lacquering of tin and other metals differs from that 
of wood. The first require far falter varnishes than the 
latter. They are dried in especially constructed ovens 
(lacquering ovens). 

The usually rough articles of tin must be thoroughly 
smoothed and pumiced before they can be lacquered, when 
they receive a coat of lin.seed oil, and arc thoroughly dried 
by a strong heat. Tlicy then receive four or live primary 
coats, are again thoroughly dried, and then pumiced with 
pumice-stone and water until the surface is as smooth as 
a mirror. When thc.se important operations have been 
finished the principal color is laid on. This is rubbed 
together with linseed oil and oil of turpentine, and com¬ 
pounded with copal varnish. The articles receive at least 
three or four coats of this, but every coat must be 
thoroughly dry before the next one is laid on. When 
the last coat has become as hard a| stone the article is 
pumiced with powdered pumice-stone and shave-grass, 
the various decorations are put on and allowed to dry, 
and the article is then varnished with copal varnish. 
When this coat is dry the article may be pumiced with 
powdered pumice-stone and felt; it is then thoroughly 
cleansed and carefully dried, and finally receives one or 
two coats of varnish. It is absolutely necessary that all 
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the described operations should be carried on with the 
greatest care. 

What has been said of tin-ware applies in general also 
to articles of iron and steel, only they require less prepa¬ 
ration. When they are ground smooth and polished, it is 
only necessary to give them a coat of oil-varnish, which 
is allowed to dry hard, and then the same process is 
carried on as has been de.scribed for tin-ware. 

Articles of copper, brass, and zinc require a fat, pliant 
varnish, and specially careful treatment. As most of 
these articles are soldered and posse.ss more or less fatty 
matter, the first care must be to free them from this. 
This is done by thoroughly rubbing the articles with 
sawdust. They are then cleansed and treated with fat 
and well-drying paints and varnishes, and dried at a 
moderate degree of heat. Pumicing and cleansing are 
done in the same manner as ha.s been described for tin¬ 
ware. 

The colors mostly used in lacquering the above-named 
wares are— 

Black —This color is produced either by giving the 
article a coat of fine calcined lampblack mixed with linseed 
oil, or by giving it at once a coat of asphaltum varnish. 
For Common articles the ordinary a.sphnltum varnish may 
also be used to advantage upon iron, copper, zinc, etc. 
Both methods are good, and the coat.s dry quickly. 

Brown is produced by laying on a priming coat of 
Venetian red mixed with a small quantity of calcined 
lampblack. When dry it receives a coat of glazing. 

Bed .—A mixture of cinnabar, linseed oil, and oil of 
turpentine is prepared for this, and mixed with a small 
quantity of copal varnish. The article receives from three 
to four coats of this, is thoroughly dried, and then glazed. 

The glazing is prepared by rubbing fine carmine-lake 
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with linseed oil and oil of turpentine, and mixing it with 
some copal varnish. This is allowed Jto stand quietly for 
a few days. The liquid part is then poured off from the 
sediment, and the painted articles are coated quickly and 
uniformly. Usually two or three coats are required ac¬ 
cording as the color is to be light or dark. Strong heat 
must be used for drying the articles, as the glazing is 
difficult to dry. When it is thoroughly dry it is pumiced 
and then varnished. 

Oreen is produced with mineral green. The treatment 
is the same as given for red, only green is frequently 
mixed with yellow and white. The articles to be lac¬ 
quered receive first a white priming coat. Park green is 
prepared with Naples green and glazed with verdigris. 
This color should not be exposed to a great heat. 

Yellow, chamois .—By chamois-yellow is meant a mix¬ 
ture of white, yellow, and red. Chrome-yellow also does 
excellent service for yellow. Two or three coats are suffi¬ 
cient. 

Blue .—A mixture of Paris blue and white, or ultra- 
marine and white, is used for a blue priming coat, accord¬ 
ing as the color is to be light or dark. It is glazed with 
either Paris blue, ultramarine, or cobalt blue (Thenard’s 
blue). 

Other colors are treated in the same manner. A few 
coats are generally sufficient for covering, and it is then 
only necessary to lay on the lacquer^ 

Marbled ground is produced by pumicing the articles, 
which have first received a black priming, by rubbing 
them with oil of turpentine, and exposing them to heat. 
Then a sharply cut bristle brush is soaked with oil of 
turpentine, and the hot articles are sprinkled with it. It 
is advisable to hold the articles at some distance to pre¬ 
vent the fine drops from falling upoi them. The drops 
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falling upon the article scatter and form a ring on the 
edge. Gold or silver bronze is laid upon these rings 
before they become entirely dry. What is superfluous is 
rubbed off after they have become dry. 

Tortoise-shell ground is produced by giving the article 
a one-colored ground of vermilion, or any other fine 
brown-lake. When this coat is dry it is pumiced and 
glazed with carmine-lake. The following method is then 
observed; The wick of an oil-lamp is screwed up higher 
than usual, so that it commences to smoke, and more or 
less dark places are produced upon the still wet glazing 
by holding the article over the wick of the lamp and turn¬ 
ing it to and fro. When the desired spots have been pro¬ 
duced in this manner, pumicing is commenced, and the 
article is then varnished. 

Bosewood ground is imitated by giving the article, upon 
which the ground is to be imitated, a priming coat of cal¬ 
cined lampblack. This is allowed to become thoroughly 
dry, and is then pumiced. On the other hand, a paint of 
Venetian red and earminc-lakc, or vermilion and carmine- 
lake, is prepared with linseed oil, and the article is veined 
with a brush according to a sample of a polished piece of 
rosewood. Wheit this is dry it is glazed with carmine- 
lake, varnished and pumiced. 

Decorations with copperplates and lithographs. —The 
apparatus consists of a plate, which is etched for reprint¬ 
ing. When the apparatus is prepared, the following 
method is observed:— 

Firsts printing ink of linseed oil is prepared, which 
is mixed with Frankfort black. The ink must possess 
great consistency. The plate is heated and some of the 
ink is put uniformly upon the etched parts with the finger; 
the greater part of the ink is wiped off, and the plate is 
cleansed with lye. When this has been done the plate is 



320 VARNISHES, LACQUERS, AND PRINTING INKS. 

brought into the press, a previously moistened paper is laid 
upon it, this is covered with a cloth folded several times, 
and then drawn through the press.' The paper is then 
carefully removed, moistened with water, and laid upon 
the article. The impression of the copperplate is imprinted 
upon the article by a small roller covered with cloth, and 
the paper is then removed. 

The same manipulation is used for lithographs. 

Bronze-painting is done with metal-dust, genuine gold 
leaf, silver bronze and gold bronze, mostly upon black 
ground. Parisian eamcl’s-hair pencils are used for the 
purpose; the bronze is rubbed in with a piece of felt upon 
the previously prepared ornamentation. Patterns cut out * 
of oiled paper are used for the deeorations, Genuine leaf 
gold is laid upon the varnished places while still moist. 
All these operations require great skill, and this the work¬ 
man can only acquire by constant practice. 

Varnishing of leather differs essentially from that of 
tin-ware and articles of metal. One of the main points is 
to use a pliant varnish which will stand being bent in any 
way, will neither break off nor crack, and yet possess the 
necessary degree of hardness. 

The outside of the leather to be varnished must have 
been well finished and rubbed with train oil. It is then 
stretched upon a frame, somewhat moistened and pumiced, 
and smoothed with a piece of pumice-stone and with 
pumice powder. 

When the leather is dry, a coat *f varnish, made of lin¬ 
seed oil, is laid on. The manner of preparing this varnish, 
which is generally done by the workman himself, has 
been fully described under " blue lacquer." 
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Simple Process of removing a coat of Varnish, etc., from 
Tihned Metal Plate. 

BY D. U. EMSMANN, OF STETTIN. 

About twenty-five years ago, I accidentally brought a 
varnished tin box in contact with leather through which 
mercury had been i)rossed, and found, to my surprise, that 
the varnished surface of the box came off in its entirety 
in the form of a delicate leaf. I was sorry that 1 
had damaged the beautifully ornamented box, but as it 
had been already injured, I experimented also with the 
remaining surface, and succeeded in removing everywhere 
the coat of varnish without tearing it. 

The explanation of this phenomenon was simple. The 
box was made of tinned sheet-iron, and the coat of varnish 
bad been partly broken off on the edges ; the mercury re¬ 
maining on the leather had formed an amalgam with the 
tin; a fluid layer had been formed between the surface of 
the iron, and in consequence of this the leaf of varnish, 
floating, so to say, upon the fluid, could be removed with' 
the greatest ease. 

The question now arose, whether this phenomenon 
could be used to advantage in any manner, and several 
experiments w’ere made for this purpose. I painted 
tinned sheet-iron with oil-varnish, and in doing this I 
handled the brush always in one direction. When this 
coat of varnish had become dry, in a few days, I laid on a 
second coat in a direction crossing the first at a right angle. 
When this coat had become dry a cut was made with a 
knife through the varnish down to the tin, and some 
mercury was dropped on this; the entire layer of varnish 
came off, and showed a parchment-like smooth surface on 
the side which had touched the tin. 

21 
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When the mercury had evaporated I again put a coat of 
oil-varnish on the same tin, and repeated the operation in 
the above described manner until a layer about 0.039 inch 
thick had been formed. This required quite a consider¬ 
able time on account of the varnish drying but slowly. 

I obtained, however, a plate like strong’leather, with a 
surface as smooth as a mirror. 

Prom the obtained leather I cut rectangular triangles 
and rulers for mathematical instrument cases. But as 
these were not very solid, but rather brittle, I stretched a 
sheet of paper over a frame, and coated it repeatedly on 
both sides in the above-mentioned manner, and obtained 
in half the time sheets of any desired thickness, which, ‘ 
on account of the enclosed paper, proved to be more suit¬ 
able for the indicated purpose, but had not so smooth a 
surface. 

This matter may now be inquired into further, as by 
this short statement I only intend to incite to further re¬ 
searches. 

Very likely leaves of any desired size 'and thickness, 
and of various substances, can be produced in this man¬ 
ner, which may prove especially useful for certain pur¬ 
poses. Paper covered on both sides with a layer of oil- 
varnish, and then coated with size, answers all the 
purposes of parchment. It is possible that a substance 
might in this manner-be prepared which, in many cases, 
could be used as a substitute for leather. 
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Acid, linoleic, 6 
oleic, 5 
palmitic, 5 
succinic, 46 
stearic, 5 

sulphuric, and potusslmn per¬ 
manganate, bleachlntr 
oil with, .'11,32 
purification of linseed oil 
with, 24 

sulphurous, bleaching oil with, 
83-36 

varnish which resists, 228, 229 
Aftioan caoutchouc, 72 
Air, hot, boiling oil with, 132,133 
-suction or steam-Jct suction 
apparatus, 34-86 
Alcohol, ethyl, 77, 78 
methyl, 76, 77 

Alcoholometer, Tralles’s, 78 
Amber, 44-47 

adulterations of, 46, 47 : 

_ and copal, plant for fusiiig,! 

115,116 ; 

spirit varnish, 165 ; 

Violettc's researches 
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aud eleml spirit varuish, 165 
and turpentine varnish, 165 
chemical properties of, 45 
-colophony, 46 
detection of copal in, 47 
gold lac varnish, 197 
ocQurrence of, 44 
oil of, 45,46 
spirit varnish, 165 
varnishes, 165 
test for, 46, 47 

varnish, black, for metals, 210 
varnishes^ fat, 154,155 
American saffi-on, 91 
Amjl acetate, 


Andres, E., on black or Kala dam¬ 
mar, 52, 53 
Angola copal, 49 
Aniline blue stain, .301 
colors, 93, 94 
Animal charcoal, 309 
Auuotto, 89, 90 

adulterations of, 90 
Asphaltum, 67, 68 

and tar varnish for iron, 207 
artificial, iW 
lacquer, flexible, 175 

for blacking bottles, 176 
for iron, 175 
for leather, 174,17.5 
varnish, double, 174 
Varnishes, 17.3-176 
Australian sandarac, 61 


B alloons of sUk and other 
fabrics, varnish for, 236,287 
rubber, varnish for, 235, 236 
Balsam of Peru, 265 
Balsams, 42 

Bamboos, varnish for, 190 
Bareswil’s method of purifying 
oil, 27, 28 

Barium, sulphate of, 273 
Baarels, glaze for, 285 
Barytes, 278 
Basket varnish, 190. 

work, lacquer for, 190 
Benzine, 3 
Benzoin, 61-68, 265 
Benzol, 80, 81 
varnishes, 158 

Bemath’s lacquer for floors, 195 
BerthoUet, chemical or quick pro¬ 
cess of bleaching oil, Introduced 
by, 38 

Bismuth, nitrate of, 373f 374 
Black-boards, varnish for, 219,330 
Black dammar, 53, 53 
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Black lacquer for leather, 203, 
204, 205, 206 
for 200 

pigmeuts, 269-271 
sealing wax, 287, 289 
stains, 299, 300 
variiisli for metals, 210 • 
Blacking, Nubian, 205, 200 
Bleaclied shellac, 56-58 
Bleaching and purifleation of lin¬ 
seed oil, 10-36 
of linseed oil, 28-36 
oil, apparatus for, 29 

chemical or quick process 
of, 28 

natural or sun process of,, 
28 

or decoloration of varnishes, 
160-162 

Blond shellac, 54 
Blue lacquer for leather, 204 
pigments, 269 
printing ink, 259 
eoallng-wax, 288, 289 
stain, 300, 301 

Body carriage vandsh, ordinary, 
214, 215 

Boiled or siccative oil, preparation 
of, 117-145 
preparation of, by 
means of ozone, 
133 

Zimmermann and 
Holzwlcb’s ap¬ 
paratuses for 
the production 
of, 137-140 
oils, classification of, 
121 

Bole, 267 

Bombay mastic, 60 
Bone, gold-yellow stain for, 3(12 
green stain for, 802 
fed stains for, 298, 299 
Bookbinder's brown varnish, 193 
colorless varnish, 193 
lacquer, 192 
colorless, 192 

new brown lacquer, 192,193 
white lacquer, 193 
ordinary brown lacquer, 192 
Paris brown lacquer, 192 
transparent brown varnish, 
193,194 

varnish, 191,193 


Bookbinder’s white lacquer, 192 
Book-work, printing luk for, 256 
Borate of manganese, 98-10() 

'manganese oil with, 
124-126 

Borneo copal, 50 
Bottle caps, varnish for, 194 
Bottles, asphaltum lacquer for 
blacking, 176 
collodion lacquer for, 183 
sealing-wax for, 291 
Brass, lacquering articles of, 317 
lacquers for, 208, 209 
watch eases, gold-colored lac¬ 
quer for, 209 
Brazil annotto, 90 
Brilliant lacquers, 217, 218 
Bronze, liquid, 232 
painting, 320 
pigments, 269 
powders, 274 
sealing-wax, 289 
stain, 303 

Busse’s new drying oil, 222, 223 


riABINET-MAKER’8 polish, or- 
V dinary, 186 

white, 187,188 
Cabinet-work, lacquers for, 191 
Cake saffron, 91 

Camphor, copal spirit varnish 
with, 166,167 
Caoutchouc, 71-74 

and guttajpercha, 71-76 
and linseed oil lacquer, 178, 
179 

oil of, 73,74 
properties of, 72, 73 
solvents for, 74 
varnish, 178 
elastic, 179 
for gilders, 180 
£or glass, ISO, 161 
Tor leather, 180 
varnishes, 176-181 
Carbonate of magnesia, 273 
Carbon disu^hide, 9,82,88 
Carmine, 267 

Carriage varnishes, dark, 216, 216 
Cardans, varnishes for, 214^-216 
varnishing of, 309-312 
Carthagena caoutch.ouc, 72 
Cases, Instruments, furniture, etc., 
varnifiifing of, 312-316 
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Caseel yellow, 3fl8 
Castor oil, 8, S9-41 

adulteration of, 40, 41 
detection of •fat oils In, 
40, 41 

Cataract oll*purIfying machine, 19, 
20 

Cayeiiiio anotto, 90 
Celluloid lacquers, 230 
CcMnent liuseed-oll varnish, 223- 
225 

Centrifugal machine, experiineiith 
with a, In elarilying oil, 28 
Chalk, 272 

and iulnglasR, putty of, 290 
Charcoal, animal, 309 

bleaching slndlae 
with, 57 

Chloride of zinc for tlie puriliea- 
tion of oil, 25 

Chlorine, bleaching oil with, 32, 
shellflc with, 50, 57 
discovery of, 28 
Chloroform, 81, 82 
Chrome-yellow, 208 
Church, A. H., process of prepar¬ 
ing mastic varnish by, 170 
Church oak varnish, hard, 155 
Cinnabar or vermilion, 200 
Cloiz, observations by, on oils, 7 
Coal oil, light, 83, 84 
Coats of arms, paint for, 312 
Coils, large, iuBulating varnish 
for, 282 

Collodion lacquer for bottles, 183 
preparation of, 182, 188 
solution, preparation of, 183 
varnish for maps, 188 

for pasteboard articles, 
188 

for photographic pur¬ 
poses, 183 
varnishes, 182-184 
Cologne spirits, 78 
Colophony, 07 

detection of, in shellac, .58, 59 
Color, laying on the, 806 

principal, laying on the, 811 
Colored printing inks, 357-259 
Coloring-matters, 85-94 
of varulsbes, 163,163 
Colors, aniline, 93, 94 
resinate, 94, 318, 310 
used in lacquering tin and 
other metals, 317,318 


Comb-makers, lacquer for, 233 
Composition varnlsb-basis, 350,351 
Copaiba varnish, 227, 328 
Copal, 47-51 

and amber, plant for fusing, 
115,116 

amber spirit varnish, 165 
amber, Violette’s re¬ 
searches on,111 
and danimar varnish, 169 
and turpentine spirit varnish, 
167 

detection of, in amber, 47 
properties of, .50, 51 
roasting of, 105, 106 
spirit varuish, 166 

elastic, 107,108 
pale, 106 

witJi camphor, 166, 
167 

varnishes, 160-168 
varnish, 146-154 

colorless. 158,154 
fat, apparatus for the pre¬ 
paration of, with¬ 
out boiling, 150-153 
by boiling, 147-150 
without boiling, 150- 
153 

Copper, lacquering articles of, 817 
plate printing inks, 259-261 
coioring-raatters 
for, 260,261 

plates and lithographs, deco¬ 
rations with, on tin and 
other metals, 319, 320 
and maps, insoluble var¬ 
nish for, 288, 284 
varnish for, 233 
Copperas, 101 

bleaching oil with, 80 
Cornices, gilt, varnish for, 283 
Cotton-seed oil, 8, 41, 42 
qualities of, 41, 42 
Cowdi copal, 49, 50 
Crystal water varnish, 327 


D AMMAK, 61, 63 

and copal varnish, 169 
artificial, 51, 63 
spirit varnishes, 168-170 . 
varnish, 168,169 

elastic, for photographs, 
169,170 
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Decoloration or bleaching of var¬ 
nishes, 160-162 

Decorating and striping, 611, 612 
Deeds, sealing-wax for, 292, 293 
Diethyl ether, 79, 80 
Dioxide or peroxide of manganese, 
97, 28 

Diplomas, sealing-wax for, 203 
Disguise coat and its application, 
310, 311 

pumicing the, 311 
Dissolving, roasting, and distilling 
of resins, 103-116 
Distillation of resins, 105-111 
Distilling, roasting, and dissolving 
of resins, 103-116 
Document lacquer, 181,182 
Documents, gutta-percha varnish 
for, 181, 182 
sealing-wax for, 293 
Dragon’s blood, 86, 86 

adulterations of, 85, 86 
Drier, patent, 101 
zumatic, 101 

Driers for converting oils Into 
siccative or boiled oils, 95-101 
Drop black, 259, 360, 270, 271 
Drying oil, new, 222, 223 

oils, conversion of resin oils 
into, 221, 222 

Dumekc and Schrader’s ozone 
process, 183 
Dutch dammar, 51, 52 

furniture varnish, 189,190 
gold varnish, 198,199 


E ast INDIA copal, 48 
Indian annotto, 89 
Indies, extraction of castor- 
oil in the, 39 
£au de Javelle, 32 
de Laharraque, 32 
Ebony lacquer for woodwork, 190, 
191 

Editions de luxe, composition var- 
nish-bi^is for, 250 
Eitner’s Instrous lacquer for 
leather, 205 
Elaldin the, 7 
Slaatic copal spirit vamish, 167, 
168 

dammar vamish for photo¬ 
graphs, 169,170 


Electricity, preparation of sicca¬ 
tive oils by the action of oxygen- 
yielding iplxtures of gases ex¬ 
posed to, 133-137 
Elemi, 63, 64, 365 
adulteration of, 64 
and amber spirit varnish, 165 
Eisner’s process of bleaching 
shellac, 57 

Embossing wax for engravers, 293 
Emery, 309 

Enamelled sealing-wax, 293 
Engravers, embossing wax for, 293 
English durable gold lac varnish, 
196 

polish, 180,187 
red furidture varnish, 189 
Ensmaun’s processor removing a 
coat of varnish, etc., from tinned 
meta) plate, 321, 322 
Esters, resinate, 71 
Ether, 79, 80 
Ethyl alcohol, 77, 78 
oxide, 79, 80 

Evrard’s process of purifying oil, 
24 


F acing putty, 290 
Fat, non-drying, 6 
• oils, 4-13 

or oil varnishes, preparation 
of, 146-155 

Fats, base of most, 5 
coDstitutIdn of, 5, 0 
rancidity of, 6 
Ferrotype varnish, 203 
Ferrous sulphate, 101 

bleaching oil with, 30 
FilHng-up, 309, 310 
Filtration of varnishes, 169,160 
Flake-white, 373, 274 
Floors, varnish for, 195 
Frame rilouldings, colored var¬ 
nishes with gold lustre for, 196, 
196 

Frames, German gold, varnish for 
restoring whitened, 198 
imitation gilt, dead ground 
for, 283 

Frankfort black, 369, 260,270,271 
French polish, 187 

for Carved work in fnmi- 
gfbure, 188 



INDEX. 


327 


French putty, 396 
saffron, 91 

sandarac lac yamista, 300 
Friedlein's copaiba varnish, 227, 
238 

Furniture and picture frames, 
brown and black, matt lac¬ 
quers for, 231 i 

eases, instruments, etc., var> { 
nlshiiiff of, 313-316 i 

Dutch varnish for, 189, IIK) 
English red varnish for, 189 | 
French polish for carved work l 
in, 188 i 

sandarac varnish for, 189 
solutions of shellac for polisli- 
ing. 185 

varnishing of, 309-313 j 


G aboon copal, 49 I 

Gamboge, 88, 89 I 

Gatinals saffron, 91 
German sandarac, 61 i 

Gilders, caoutchouc varnish for, i 
180 j 

Gilding on wood, varnish for pre -1 
serving, 199 i 

Gilt articles, lacquer for, 234 
cornices, varnish for, 2.33 
frames, imitation, dead grou nd 
for, 333 

Glass, caoutchouc varnish for, 180, 
181 

Glaze for barrels, 3t36- 
Glazing, S16 
Glue varnish, 337 
Glycerides, 6 
Glycerin, 5 

Gold-colored lacquer for brass 
watch-cases, etc., 309 
Gold frames, German, varnish for 
restoring whitened, 198 
ground, paint for, Si 3 
varnish, 199 
lacquer, 196 

for metals, 309 
for tin-plate. 209 
(mixed), 3.34 
lac varnish, 196, 335 
amber, 197 
English durable, 196 
fat, 199 

mixed, 197,198 
Thom^on^s, 197 


Gold lac varnish which does not 
fade, 197 

resin soap varnish for print¬ 
ing In, 351 
varnish, 284 

Dutch, 198,199 
yellow stain, 302 

Goyneau’s composition varnish- 
basis, 250 
Grain lac, 53 
Green pigments, 269 
printing Ink, 259 
sealing-wax, 388 
stain, 302 

vitriol, bleaching oil with, 30 
Ground coat and its application, 
810, 311 

colors for imitations of wood, 
315 

pumicing the, 310 
Guenther’s lacquer for leather, 
205 

Gutta-percha, 74-76 

and caoutchouc, 71-76 
properties of, 75, 76 
varnish, 181 

varnish for coating docu¬ 
ments, maps, etc., 181, 
182 

for leather, 183 
varnishes, 181,182 
Gypsum, 373 


H AHD church oak varnish, 155 
copal, 48 

drying varnish, 316 
wood filler, 296 

Hare’s colorless varnish for photo¬ 
graphs, 202 

Harness and shoe edges, black 
varnish for, 206 
brown lacquer for, 206 
Harness-makers, lacquer for, 204 
Hartshorn, prepared, 309 
Hay saffron, 91 

Helbig, Bertling & Beinlke’s var¬ 
nish which resists acid, 338, 
329 

Held’s gold lac varnish, 335 

mastic varnish for posteboar d 
articles, 171 

varnish forpasteboard articles, 
334 

Hemp oil, 8,38, 39 
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Ilolzwlch and Zimmermanu’s ap> 
' paratuscs for the production 
of aiecative or boiled oil, 137- 
140 

Horn, black stain for, 290, 300 
Kreen stain for, 302 
red stains for, 298, 299 
tortoise-shell stain for, 302 
yellow stain for, 801 
Horse-tail, 309 

Hydrate of protoxide of manga¬ 
nese, 98 

of scsquioxide of manganese, 
08 

Hydrogen, peroxide of, bleaching 
oil with, 30, 31 


ILLUSTRATIONS, printing ink 
1 for, 256 
Indian red, 206, 267 
Indigo, 92 

carmine, 92, 93 
grinding of, 255 

Ink, printing, manufacture of, 
238-261 

Instruments, cases, furniture, etc., 
varnishing of, 312-316 
Insulating varnishes, 2iU, 232 
Iron and steel, lacquering articles 
of, 317 

asphaltutu lacquer for, 175 
black lacquer for, 175 
lacquer for, 210 
reds, 266, 207 

tar and asphaltum varnish 
for, 207 

work, varnish for, 212 
Isinglass and chalk, putty of, 
296 

Ivory, gold yellow stain for, 302 
green stain fot’, 302 
red stains for, 298,299 


!■ 


I 


J ANSSEN’S retouching varnish, 
202 

Japan, black, fur tin lanterns, 
214 

flow fcr tin, 214 
ground, black, 213, 214 
transparent, 214 

Japanese lac varuish, imitation of, 
231 

varnishes, supeilority of, 1,2 


K ALA dammar, 52, 58 
Kauri copal, 49, 50 
Kawrie copal, 49, 50 
Knecht’s composition varnish- 
basis, 251 

Koerting’s air-suction or steam- 
jet suction apparatus, 34, 35 


L abels, varnish for, 233 
Lac-dye, 54, 65 

Lacquer, black, for leather, 203*, 
204, 205, 200 
blue, for leather, 204 
brown, for harness, 206 
cheap glossy, for leather, 203, 
204 

for basket and wicker-work, 
190 

for brown leather slmes, 20C 
for harness-makers, 204 
for iron, 210 

for leather, Guenther’s, 205 
for philosophical instruments, 
211 

for steel, 211,212 
for tinsmiths, 208 
from hard rubber, 180 
gold-colored, for brass watch- 
cases, 209 

green Iridescent, for leather, 
206, 207 

lustrous, for leather, 205 
military, 174,176 
Paris, l|^5,186 
photographers’, 203 
universal, 230 

Lacquering and varnishing, 804- 
320 

art of, 295-820 
general rules 
for, 804,805 
articles of tin and other 
petals, 316-319 

Lacquers and varnishes, miscella¬ 
neous, 217-837 
universal use of,l 
volatile or spirit, 
directions 
for prepar- 

fsl- 

or spirit, pre¬ 
paration of, ■ 
15fr-210 
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Lacquers, bookbinders’, 193,193 
brilliant, 317, 218 
celluloid, 230 
definition of, 3 
for brass, 208, 309 
for cabinet-work, 191 
for inctal, 307, 208 
from black or Kala dammar, 
53, 53 

matt, for brown and black 
picture-frames and furui- 
ture, 231 

Lampblack, 259,'^370 

preparation and properties of, 
252, 253 

Lead, ac*etat.e of, 96 

compounds of, 95-97 

disadvantages of, 96, 97 
oil without boiling, 138,124 
oils, 121-124 
red, 90 

oxide of, 96 
sugar of, 96 

8ulphatcof,blcachingoil with, 
30 

Leather, asphaltum lacquer for, 
174, 175 

black stain for, 300 
blue stain for, 300 
brown stain for, 303 
caoutchouc varnish for, 180 
cochineal stain for, 290 
green stain for, 302 
gutta-percha varnish for, 182 
red staiu for, 29tk 
varnishes lor, 203-207 
varnishing of, 320 
violet statu for, 303 
yellow stain for, 301,303 

Lehman’s new method of boiling 
varnish and fusing copal by 
means of superheated steam, 
112-116 

Light coal-oil, 83, 84 
oil, 83 

Linoleic acid, 6 

Linolein, 6 

Linseed, adulterations of, 9,10 
constitution of, 10 
oil, 8, 9-36 

adulterations of, and their 
detection, 14-16 
and caoutciiouc lacquer, 
178,179 


Linseed oil and resin, varnlsh- 
basls from, 2^, 247 
apparatus for boiling, 118- 
121 

behavior of, with oxvgen, 
12,13 

bleaching of, 28-30 
boiled, substitutes for, 240 
varnish-bases with, 
248, 249 

boiling of, for printing 
ink, 239, 240 

cbeinical puiification of, 
23-28 

crude, varnish-bases with, 
249, 250 

deU'ctiou of, In nut-oil, 
38 

elementary composition 
of, 12 

operation of boiling, 117- 
121 

oxidation of, 13 
properties of, 11, 12 
pure, printing ink from, 
240-246 

putty with, 390 
reasons for boiling, 13 
soaking with, 309 
test for the drying quali¬ 
ties of, 14 
varieties of, 10 
Liquid bronze, 332 
Litliarge, 95 

and red lead oil, 123 
oil, ordinary, 131-123 
Lithographs and copper-plati*s, 
decorations with, on tin and 
other metals, 819, 320 
Liitke and MUthel’s process of 
preparing siccative oils, 133-137 


M adder lake, 368 

Magnesia, carbonate of, 373 
Mahoganj, ground-color for, 815 
polish, 187 
stain, 297, 298 

Manganese, borate of, 98-100 

manganese oil 
. with, 124-136 
compounds, 97-100 
hydrate of protoxide of, 98 
of sesquloxide of, 98 
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Manganese oil with borate of man¬ 
ganese, 124-120 
pyrosulsite, 127 
eesquioxide of 
manganese, 126, 
127 

oils, 124-127 

peroxide or dioxide, 97, 98 
protoxide of, 98 
sesquioxide of, 98 

manganese oil with, 126,' 
127 

Manilla copal, 50 
Maple, curled, ground-color for, 
315 


Minium, 96 

oil prepared with, 133 
or rc(J lead, 266 
Mixing mill, 253, 254 
Monkhoveu’s retouching varnish 
for negatives, 201 
Monmory and Raphanel's varnish 
for floors, 195 
Moody’s polish, 188 
Mouldings, gilt, varnish.for, 198 
Moulds for sealing-wax, 28(^283 , 

Mustard-seed oil, detection of, in 
linseed oil, 14 

Muthcl and Lutke’s process of 
preparing siccative oils, 133-137 


Maps and copper-plates, insoluble 
varnish for, 233, 234 
collodion varnish for, 183 
gutta-percha varnish for, 181, 
182 

Marbled ground for tin and other 
metals, 318, 319 
Mastic, 59, 60, 205 
varnish, 171 

Held’s for pasteboard arti¬ 
cles, 171 

very transparent, for oil 
paintings, 171 
varnishes, 170,171 
Materials, raw, 4-94 

classification of, 4 
Mayer’s experiments in clarifying 


N aphtha residues, vamUb 
from, 226 

Negatives, photographic, hard lac¬ 
quer for, 202 
varnish for, 201 
retouching varnish for, 201 
Nell’s carriage varnishes, 215 
Neumann’s cement linseed oil var¬ 
nish, 223-225 

; Newspapers, printing Ink for, 250 
' Nitrate of bismuth, 278 , 274 
Nubian blacking, 205, 206 
Nut oil, 8, 87,38 

adulteration bf, 38 
detection of linseed oil in, 38 


oil, 28 

Melting apparatus for sealing-wax, 

points, solubility, and specific 
gravity of resins, 68-70 

Metal, lacquers for, 207, 208 

plate, tinned, removing a coat 
of varnish from. 821, 822 

Metal-workers, varnish for, 210, 
2U 

Metallic articles, solution of shel¬ 
lac for, 186 

Metals, black varnish for, 210 
dead varnish for, 209 
gold lacquer for, 209 
green varnish for, 212 
varnishos for, 207-214 

Methyl alcohol, 76,77 

Mill for grinding the pulp, 234,265 
mixing, 263, 254 

Miller’s universal spirit varnish, 
191 

Mineral yellow, 268 


O AK, groufid-color for, 316 
varnish, hard church, 156 
pale, 155 
Ochre, 268 

Oil, apparatus for bleaching, 29 
for boiling, with steam, 
127,128 

boiled or siccative, prepara¬ 
tion of, 117-145 
* preparation of, 

by means of 
ozone, 133 
Zlmmermannand 
Holzwlch’s ap¬ 
paratuses for 
the production 
of, 137-140 

boiling of, with hot air, 132, 
188 

#rith superheated steam, 

isi-m 



INDEX. 


331 


oil, boiling of, with steam, 127,128 , Oil, plant for boiling, for printing 
eaator, 8, 39-41 ink. 240-243 


adulteration of, 40^4-1 | 

chemical or quick process of 
bleaching:, 28 
cotton-sccd, 8, 41, 42 

qualities of, 41, 42 t 

filter, 21,22 

hemp, 8, H8, 39 | 

lead, without hoilin/i, 123, 124 
light, 83 
linseed, 8, 9-3d 

adulterations of, and their 
detection, 14-10 . 

apparatus for boiling, 
118-121 ; 

behavior of, with oxygen, 
12,13 1 

bleaching of, 28-.3() | 

boiled, substitutes for, ! 

240 1 

boiling of, for printing i 
ink, 289, 240 , 

chemical purification of, i 
23-28 


poppy, 36, 37 

adulterations of, 37 
seed,8 

prepared with red lead, 123 
-purifying machine by Otio 
Kieck, 18, 19 
cataract, 19,20 
rape, detection of, in linseed 
oil, 14 

red lead, and litharge, 123 
refining boiler, 22, 23 
resin, adulteration of linseed 
oil with, 10 

siccative or boiled, preparation 
of, 117-145 
prepai’ation of, by 
means of ozone, 
138 

Zimmermaun and 
Uolzwich’s ap¬ 
paratuses for 
the production 
of, 137-140 


elementary composition 
of, 12 

operation of boiling, 117- 
121 

oxidation of, 13 
pure, printing ink from, 
240-246 

purification and bleaching 
of, 16-36 

properties of, 11^ 12 
reasons for boiling, 13 
test far the drying quali¬ 
ties of, 14 
varieties of, 10 

'mustard-seed, detection of, in 
linseed oil, 14 

natural or sun process of 
bleaching, 28 
new drying, 222, 223 
nut, 8, 87, 38 
adulteration of, 88 
of amber, 46, 46 
of turpentine, 84, 85 
yarnishes, 157,158 
ordinary litharge, 121-123 
or fat vamishcB, preparation 
of, 14ft-166 

paint, veinlng with, 315, 316 
palDtings, very transparent 
mastic Tarnish for. In 


varnishes, 2 

Vincent’s steam apparatus for 
boiling, 129-181 
virgin, 37 

Waltow’s process of boiling, 
128,129 

white siccative, 220, 221 
Oils, boiled or siccative, classifica¬ 
tion of, 121 
oxidizing agents 
(driers) for 
converting oils 
Into, 95-lM 
constitution of, 5 
drying, 5 

influence of light upon, 7 
extraction of, from the seeds, 
8,9 

fat, 4-42 

detection of, in castor oil, 40,41 
for the preparation of varnish, 
novelties In the treatment 
of, 141-145 
lead, 121-124 
manganese, 124-127 
mechanical contrivances for 
the purification of, 18-28 
oxidizing agents (driers) for 
the conversion of, into sic¬ 
cative or boiled oils, 95-101 
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Oils, principal, used in the manu- j 
facturc of varulshjS i 

prcK^esB of drying of, 7, 8 j 
resin, purification of, and con-; 
version into drying oils aiid i 
varnish, 821, 223 i 

siccative or boiled, classifica¬ 
tion of, 121 ! 

oxidiziuc agents ! 
(drie^) for 
converting oils 
into, 95-101 I 
preparation of, by the ac-; 
tion of oxygen-yielding i 
mixtures of gases ex- ; 
posed toclectrieily,iy:t-' 
137 I 

vegetable, speciiic gravities of, i 
15 ; 

Oleic acid, 5 

Olelu, 6 I 

Oxide of zinc, 100 i 

red, 2fif),207 

Oxidizing agents for converting 
oils into siccative or 
lK)il(*d oils, 95-101 
quantities of, requir¬ 
ed, 100,101 

Oxygen, absorption of, by drying 
oil, 7 

behavior of linseed oil with, ; 
IS, 13 } 

Oyster shells, 309 , 

Ozone, bleaching oil wltbj 30 j 
preparation of siccative or j 
boiled oil by means of, 133 ■ 


P AINT, principal, pumicing the,! 
311 : 

pumicing the, 306 I 

Pale oak varnish, 185 
Palmitic acid, 5 
Para caoutchouc, 72 
Parcel sealing-wax, 287 
red, 286 

Paris blue, grinding of, 255 
lacquer, 185,180 
wood varnish, 185,186 
Pasteboard articles, collodion var¬ 
nish for, 183 
Held’s mastic varnish 
for, 171 

varnish for, 234 
Patent drier, 101 


Permanganate of potassium, 98 
Peroxide of hydrogen, bleaching 
oil with, 80, 31 

or dioxide of manganese, 97, 
98 

Peru balsam, 265 
Petrok'um-ethcr, 2 
Petroleum, first volatile products 
obtained in the fractional 
distillation of, 88, 84 
freeing of, from water, 179^ 
•rmplitha varnishes, 158 
use of, as a solvent for caout¬ 
chouc, 179 

Pfuscher’s mahogany stain, 398 
Philosophical instruments, lacquer 
for, 211 

I’hotographer’fl lacquer, 202 
Photographers, varnishes for, 200- 
203 

Photographic negatives, hard lac¬ 
quer for, 203 
varnish lor, 201 

Photographs, amber spirit varnish 
for, 165 

collodion varnish for, 183 
clastic dammar varnish for, 
169,170 

Hare’s colorless varnish for, 
202 

retouching'varnish for, 201, 
203 

Picture-frames and furniture, 
brown and black matt lacquers 
for, 22i 

Ptgmente, black, 269-271 
blue, 269 
brown, 369 
green, 369 
red, 265-268 

used in the fabrication of 
sealing-wax, 265-274 
white, 271-274 
fellow, 268 
Pine resin, 64-67 
Plaster of Paris, 273 
Polish, dark-colored, 187 
English, 186,187 
for carved wood, 188 
French, 187 

for carved work In furni¬ 
ture, 188 
mahogany, 187 
iJdoody’s, 188 

ordinary cabinet-maker’s, 186 
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Polish, Vienna, 187 Pumicing and polishing', 313 

white, cabinet-maker’s, 187, materials used for, 309 
188 Purifleatlou and bleaching of lin- 

Polishes, colored, 18G > - seed oil, 16-30 

light-colored, 186 .Purple stain, 398 

Polishing and puinicliiffj 613 Putties, preparation of, 295, 296 
stove for sealing-wax, 383 Putty, facing, 296 
Poppy oil, 8, 3fi, 37 French. 396 

adulterations of, 37 of isinglass and chalk, 296 

Potassium permanganate and sul- Thompson’s, 395 

phuric acid, bleach- with linseed oil, 396 
Ing oil with, 31, 32 Puttying, 309, 310 
for the purification of Pyroliislte, 97, 
oil, 25 ‘ manganese oil with, 137 

permanganate of, 98 
Pratt, use of resin oil for printing 
ink, proposed by, 248 'pAPE oil,detection of, in linseed 

Presses, revolving, printing Inks It oil, 14 

for, 356 Kaphancl and Moumory’s varnish 

, steam, printing inks for, 356 for floors, 195 
Priming, 305 Raw materials, 4-94 

coat, laying on the, 310 classification of, 4 

puinleiug the, 305, 306 Raymond-Coinbret apparatus for 

Printing ink, blue, 259 the purification of oil, 25-27 

coloring-matters for, 257, Red lacquer for wood, 300 
358 lead, 96 

composition varnish-basis and litharge oil, 12.3 

for, 250, 251 oil prepared with, 123 

crude linseed oil varnish- oi minium, 266 

bases for, 349, 250 oxide, 366, 267 

for bookwork, 350 of lead, 96 

for illustrations, 2.56 pigments, 365-268 

for newspapers, 356 printing ink, 3.58, 2.59 

formulae for, 347 j sealing-wax, 285-287 

green, 359 i stain, 298,299 

linseed oil and tesin var -1 Resin, adulteration of linseed oil 


nisb-basis for, 246, 247 
manufacture of, 2J18-361 
properties of, 338, 239 
red, 2.58, 259 

varnish-bases with boiled 
linseed oil for, 348, 249 
white, 359 ! 

yellow, 259 
inks, bases of, 346 
colored, i57-359 
copper-plate, 259-361 
coloring-matters for, 
260,261 

for revolving presses, 256 
for steam presses, 256 
manufacture of, 253-259 
Protoxide of manganese, 98 
Pulp, tile, 2.54 
Pumice stone, 309 


with, 16 

and linseed oil, varnish-basis 
from, 346, 247 
common, 64-67 
oil, adulteration of linseed oil 
with, 16 

use of, for printing ink, 
348 

varuish-basls from, 348 
oils, purification of, and con¬ 
version into drying oils and 
varnish, 331, 2^ 
soap as a substitute for sicca¬ 
tive, 221 

varnish for printing in 
gold, 351 
soaps, 43 
Tlrinevelly, 52,53 
varnish, flexible, 173,178 
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Besln varnisbes, cotiimon, 172, 
173 

Kealnate colors, 94, 218, 219 
esters, 71 
Resins, 42-71 

apparatus for dissolving, 108- 
105 

for fusing, 106,107 
for the dry distillation of, 
108-111 

chemical nature of, 43 
classification of, 43 
dissolving of, 102-105 

roasting and distilling of, 
102-116 

distillation of, 105-111 
most important, 43, 44 
recent fossil, 47 
roasting of, 105-111 
table showing the solubility, 
speeifiegravity, and melting, 
points of, 68-70 

Retouching varnish for negatives, 
201 

for photographs, 
201, 202 
Janssen’s, 202 

RIcck’s oil-purifying machine, 18, 
19 

Roasting, distilling, and dissolv¬ 
ing of resins, 102-116 
of resins, 105-111 
Roesl’s composition varnish-basis, 
251 

Rosewood, ground-color for, 316 
for tin and other met¬ 
als, 819 

Rosin, 64-67 
common, 67 

Rubber balloons, varnish for, 235, 
236 


Scheelo, discovery of chlorine by, 
28 

Schrader and Dumcke’s ozone pro- 
cesst^ 133 

Sealing-wax, black, 287, 289 
blue, 288, 289 
bronzing of, 284 
brown, 289 
composition of, 262 
derivation of, ^2 
drying the materials for, 274, 
275 

enamelled, 292 
fabrication of, 262-298 
for bottles, 291 
for deeds, 292, 293 
• for diplomas, 293 
for documents, 293 
gilding of, 284 

green, 288 .. 

materials for, 263-270 
melting the mass for, 276- 
280 

moulding the, 280-283 
of different shades of color, 
289,290 

pigments used in the fabrica¬ 
tion of, 265-274 
polishing the sticks of, 283, 
284 

preparation of the mass for, 
275, 276 

properties of, 262, 263 
receipts for, 285-293 
red,'285-287 
silvering of, 284 
specialities in, 290-293 
stamping the sticks of, 284 
transparent, 291,292 
translucent, basis-masses for, 
292 


hard, lacquer from, 180 
Ruby shellac, 54 


S AFFRON, 90, 91 
adulterations of, 91 
Sandarac, 60,61 

lac varnish, French, 200 

pliable, for wood, 189 
varnish for furniture, 189 
Sanders wood, 87, 88 
Sen^’l composition varnish- 
basts, 251 

Sdiaal’s resinate esters, 71 


I variegated, 282,263 

i yellow, 287, 288 

lac, 53 

Sesquloxide of manganese, 98 

manganese oil 
with, 126,127 

Shave grass, 809 

Shellac, 53-59, 264 

adulteration of, 58, 59 
bleached, 56-58 
properties of, 55 
varnish, 184-200 

Shoe and harness edges, black var- 
ilsh for, 206 
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’'■'own leather, lacquer for, 

Siccative oil, white, 220, 221 
oils, preparation of, by the 
action of ovygen-ylcldlng 
mixtures of gases exposed 
to electricity, 183-137 
or boiled oil, preparation of, 
117-U.5 

preparation of, 
by means of 
ozone, 13.3 
Zirnmermannand 
Holzwlch’s ap. 
paratuscs for 
the production 
of, 137-140 
oils, classiiication of, 
121 ’ 
resin soap as a substitute for, 
221 

Sierra Leone copal, 48 
Sign painters, varnish for, 235 
Soap varnish, 282, 283 
Soft copal, 40 

Solubility, specific gravity, and 
melting-points of resins, 68-70 
Solvents, 76-85 
Spanish saffron, 01 
Specific gravities of vegetable oils, 
15 

gravity, solubility, and melt- 
ing.polnts of resins, 68-70 
Spirit or volatile varnishes and 
lacquers, directions for pre¬ 
paring, 163,10* 
or volatile varnishes and lac¬ 
quers, preparation of, 156- 
216 

or volatile varnishes, prepara¬ 
tion of, on a small scale, 158, 
169 ’ 

varnish for woodwork, 188, 
189 

universal, J. Miller’s, 191 
„ varnishes, 3 
Spirits, Cologne, 78 
of wine, 77, 78 

varnishes, 156,157 
rectified, 78 
Stain, black, 299,300 
blue, 800,801 
brown, 803 
gold-yellow, 802 
green, 802 


Stain, mahogany, 297, 298 
purple, 298 
red, 298, 299 

tortoise-shell for horn, 302 
violet, for leather, 303 
walnut, 298 
yellow, ,301, 302 
Stains, preparation of, 207-303 
Steam^apparatuB, Vincent’s, 129- 

boiling the oil with, 127,128 
-jet suction or air-suction ap¬ 
paratus, 34-36 

superheated, apparatus for 
lor boiling with, 131 - 

boiling with, 1,31-183 
Stearic acid, 5 

Steel and iron, lacquering articles 
ol, 317 

lacquer for, 211 212 
Stick annotto, 90 
-lac, .53, 54, 91, 92 
Striping and decorating, 311, 312 
Succinic acid, 46 
Sugar of lead, 96 
Sulphate, ferrous, 101 

bleaching oil with, 
.30 ’ 

of barium, 273 

of lead, bleaching oil with, 30 
Sulphuric acid and potassium per¬ 
manganate, bleach¬ 
ing oil with, 31, 32 
purification of linseed 
oil with, 24 
ether, 79, 80 

Sulphurous acid, bleaching oil 
with, 33-36 * 


T ar and asphaltun* varnish for 
iron, 207 

-asphaltum varnish, 173^174 
oil varnishes, 158 
varnish, 225, 226 
Terra-cotta, varnish for, 234 
Test, elaldio,7 
for amber, 46, 47 
for the drying qualities of lin¬ 
seed oil, 14 
of poppy oil, .37 
Valenta’s acetic acid, 16 
Thenins’s composition vamish- 
basis, 251 
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Thompson’s gold lac varnish, 197 
putty, 29'5 

Tin and other metals, colors used in 
lacquering, 817, 
818 

decorations on, with 
copper-plates and 
lithographs, 819, 
820 

lacquering articles 
ot, :n(i-;n9 
marble<l ground ror,' 
818,819 I 

rosewood ground for,; 
819 

tortoise-shell ground 
for, 819 

articles, varnish for, 212, 213 
-foil, varnish for, 228 
Japan flow for, 214 
lacquering articles of, 816,817 
lanterns, black Japan for, 214 
-plate, gold lacquer for, 209 
Tinned metal plate, removing a 
coat of varnish from, 821,322 
TlnneveUy resin, 52, &3 
Tinsmiths, black varnish for, 208 
lacquer for, 208 
Tools and workshop, 303, 804 
Tortoise-shell ground for tin and 
other metals, 319 
stain for horn, 302 
Toys, varnishes for, 231 
Tralles’s alcoholometer, 78 
Translucent sealing-wax, basis- 
masse^ for, 292 

Transparent sealing-wax, 291,292 
Tripoli, 309 
Turmeric, 86, 87 
Turner’s lacquer, 194 
lac varnish, 194 
Turpentine, 264, 265 

and amber varnish, 105 
and copal spirit varnish, 167 
boiled, 65, 67 

oil of, 64, 84, 8.5 

varnishes, 157,158 
ordinary, 65 
thick or common, 04 
Venice, 65,66 

adulteration of, 66 


U NITED STATES, extraction of 
castor oU in the, 89,40 


ALENTA’S acetic acid test, 15 
Yalta’s black leather lacquer, 
204, 2or> 

Varnish, eement linseed oil, 223- 
225 

conversion of resin oils into, 
221, 222 
copal, 146-154 
for bamboos, 190 
for blackboards, 219, 220 
green, for metals, 212 
transparent, 212 
hard church oak, 155 
drying, 216 
bookbinder’s, 191-194 
laying on the, 812 
Lehmann’s new method of 
boiling with superheated 
steam, 112-114 

novelties in the treatment of 
oils for, 141-145 
pale oak, 155 

preparation of, from naphtha 
residues, 226 

principal oils used In the 
manufacture of, 8 
pumicing the coat of, 808 
removing a coat of, from 
tinned metal plate, etc., 321, 
822 

resisting acid, 228, 229 
, shellac, 184-200 
Varnishing, 306-308 

and lacquering, 304-320 
^art of, 295-320 
general rules for, 304, 
305 

of furniture, cases, instru- 
ments, etc., 312-316 
of leather, 320 

of wooden articles, carriages, 
and furniture, 809-312 
wooden articles, points which 
^have to be considered in, 
*318, 314 

Varnishes, amber spirit, 165 

and lacquers, miscellaneous, 
217-287 

universal use of, 1 
volatile or spirit, dlrec* 
tions for pre* 



preparation of, 
\56-216 
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VarnlelieB, asphaltura, 173--176 
boDzol, 158 

bleaching or decoloration < 
lOU-163 

caoutchouc, 170-181 
collodion, 18^-184 
coloring of, 163, 163 
common resin, 172,173 
copal spirit, 106-108 
dammar spirit, 108-170 
definition oT, 3 
fat amber, 1.54, 15.') 

coloring of, 1.55 
filtration of, 1.50,160 
for carriages, 214-210 
for leather, 20:i-207 
for metals, 207-214 
for photograpiiers, 200-202 
^ gutta-pereha, 181, 182 

’ Japanese, superiority of, 1, 2 

mastic, 170,171 
oil, 2 

of turjienlinc, 157,1.58 
or fat, preparation of, 140- 
1.55 


Volatile or spirit varnlehcsand lac¬ 
quers, prepara¬ 
tion of, 156-216 
varnishes, prepa¬ 
ration of, on a 
small scale, 
158,1.59 


W AGNER’S receipts for sealing- 
wax, 280, 287 

Walnut, ground color for, 815 
stain, 298 

Waltow’s process of boiling oil, 
128,139 

Watch-cases, brass, gold-colored 
lacquer for, 209 
Water colors lor vcinlng, 315 
varnishes, 226, 227 
Wax lacquer, 237 
West India copal, 49 
White pigments, 271-274 
printing ink, 259 
Whiting, 309 

[ W'lcker-work, lacquer for, 190 


petroleum-naphtha, 158 ! 

polishing, 308, 809 
spirit, 2 

spirits of wine, 156,157 
tar-oil, 158 

volatile or spirit, preparation 
of, on a small scale, 158,159 
Veinieg, water-colors for, 315 
with oil paint, 315, 316 
Venice turpentine, 65, 0§ 
adulteration of, 66 
Vermilion or cinnabar, 266 
Vernls d’or, 334 
Vienna lake, 268 
polish, 187 

Vincent’s steam apparatus, 129- 
131 

Violet stain for leather, 303 
Violette’s apparatuses for the dry 
distillation of resins, 109- 
111 

researches on amber and copal, 
111 

Violins, varnish for, 828 
Virgin oil, 87 

Vitriol, green, bleaching oil with, 
30 

Volatile or spirit varnishes and 
lacquers, directions for prepar¬ 
ing, 163,184 
22 


Wiesucr’s method for testing shel¬ 
lac, 58, .59 

M^ire, silk-covered, insulating var¬ 
nish for, 232 

Wittstein’s process of bleaching 
shellac, .50 

Wood, black lacquer for, 200 
stain for, 299, 300 
blue stain for, 300 
brown stain for, 303 
carved, polish for, 188 
filler, 296 

green stain for, 302 
imitations of, ground-colors 
for, 815 

pliable, sandarac lac varnish 
for, 189 

red lacquer for, 200 
spirit, 2, 76, 77 
varnish for preserving gilding 
on,109 

for the preservation of, 325 
Paris, 185,180 
yellow stain for, 801 
Wooden articles, varnishing of, 
309-313, 316 

Woodwork, ebony lacquer for, 190, 
191 


spirit varnish for, 188,189 
Workshop and tools, 303, 304 
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Y EILLOW pig:mcntB, 268 
printing Ink, 259 
Bealing-Wax, 287, 288 
fitalu, 301, 302 


Z ANZIBAK copal, 48 
ZapoD,183,184 


ZlmmermauD and Holzwlch^s ap¬ 
paratuses for the j)roduction of 
siccative or boiled oil, 137-140 
Zinc, chloride of, for the purifica¬ 
tion of oil, 25 
lacquering articles of, 317 
oxide of, 100 
white, 273 
Zumatic drier, 101 
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ARMENGAUD, AMOROUX, AND JOHNSON.—The Prac¬ 
tical Draughtsman's Book of Industrial Design, and 
Machinist’s and Engineer’s Drafting Companion: 
Forming a Complete Course of Mechanical Engineering and 
Architectural Drawing. From the French of M. Armengaud 
the elder, Prof, of Design in the Conservatoire of Arts and 
Industry, Paris, and M. Armengaud the younger, and Amo¬ 
rous, Civil Engineers. Rewritten and arranged with addi¬ 
tional matter and plates, selections from and examples of 
the most useful and generally employed mechanism of the 
dpy. By William Johnson, Assoc. Inst. C. E. Illustrated 
by fifty folio steel plates, and fifty wood-cuts. A new edi¬ 
tion, 4to., cloth.$5.00 

ARROWSMITH.—The Paper-Hanger’s Companion 
Comprising Tools, Pastes, Preparatory Work; Selection and 
Hanging of Wall-Papers; Distemper Painting and Cornice-. 
Tinting; Stencil Work; Replacing Sash-Cord and Broken 
Window Panes; and Useful Wrinkles and Receipts. By 
James Arrowsmith. a New, Thoroughly Revised, and 
Much Enlarged Edition. Illustrated by 25 engravings, 162 
pages. (1905).$1.00 

ASHTON.—The Theory and Practice of the Art of Design¬ 
ing Fancy Cotton and Woolen Cloths from Sample: 
Giving full instructions for reducing drafts, as well as the 
methods of spooling and making out hamess'for cross drafts 
and finding any required reed; with calculations and tables 
of yam. By Frederic T, Ashton, Designer, West Pittsfield, 
Mass. With fifty-two illustrations. One vol. folio.$4.00 

ASKINSON.—Perfumes and Cosmetics: 

A Comprehensive Treatise on Perfumery, containing Com¬ 
plete Directions for Making Handkerchief Perfumes, Smelling- 
Salts, Sachets, Fumigating Pastils; Preparations for the Care 
of the Skin, the Mouth, the Hair; Cosmetics, Hair Dyes, and 
other Toilet Articles. By G. W. Askinson. Trandated 
from the German. Revis^ by W. L. Dudley. 32 illustra¬ 
tions. 8vo...$5.00 

BAIRD.—The American Cotton Spinner, and Manager’s 

and Carder’s Guide: 

A Practical Treatise on Cotton Spinning; giving the Dimen- 
aons and Speed of Machinery, Draught and Twist Calcula¬ 
tions, etc; with notices of recent Improvements; together 
with Rules and Examples for making changes in the site and 
numbers of Roving and Yam. Compiled from the papers 
of the late Robert H. Baird. 256f>p., 12mo_... $1.50 
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BEANS.—A Treatise on Railway Curves and Location of 
Railroads: 

By E. W. Beans, C. E. Illustrated. 12mo. Morocco $1.00 


BELL.—Carpentry Made Easy: 

Or. The Science and Art of Framing on a New and Improved 
System. With Specific Instructions for Building Balloon 
Frames. Bam Frames, Mill Frames, Warehouses, Church 
Spires, etc. Comprising also a System of Bridge Building, 
with Bills, Estimates of Cost, and valuable Tables Illus¬ 
trated by forty-four plates, comprising nearly 200 figures. 
Bv William E. Bell. Architect and Practical Builder. 

8vo.... .$5.00 

BERSCH.—Cellulose, Cellulose Products, and Rubber 
Substitutes: 

Comprising the Preparation of Cellulose, Parchment-Cellu¬ 
lose, Methods of Obtaining Sugar, Alcohol, and Oxalic Add 
from Wood-Cellulose; Production of Nitro-Cellulose and Cellu¬ 
lose Esters; Manufacture of Artificial Silk, Viscose, Celluloid, 
Rubber Substitutes, Oil-Rubber, and Faktis. By Dr, Joseph 
Bersch. Translated by William T. Brannt. 41 Illustra¬ 
tions. (1904).$3.00 

BILLINGS.—Tobacco: 

Its History, Variety. Culture, Manufacture, Commerce, and 
Various Modes of Use. By E. R. Billings. Illustrate to 
nearly 200 engravings. 8vo.$3.00 


BIRD.—The American Practical Dyers’ Companion: 
Comprising a Description of the Prindpal Dye-Stuffs and 
Chemicals used in Dyeing, their Nature and Uses; Mordants 
and How Made; with the best American, English, French 
and German processes for Bleaching and Dyeing Silk, Wool, 
Cotton, Linen. Flannel, Felt, Dress Gi^s, Mix^ and 
Hosiery Yams, Feathers, Grass, Felt, Fur, Wool and 
Straw Hats, Jute Yam, Vegetable Ivory. Mats, Stans, Furs, 
Lrather etc etc. by Wood, Aniline, and other Processes, 
tcwether with Remarks on Finishing Agents, and Instructions 
in the Finishing of Fabrics, Substitutes for Indm Water- 
Proofing of Materials, Tests and P^cation of Water. 
Manufacture of Aniline and other New Dye Vtoes, Haraoniz- 
ing Colors, etc., etc.,; embracing in all over 8M Rraipts for 
Cdors and Shades, accompanied by 170 Dyed Samples of tow 
Materials and Fabrics. By F. J. Bird, Practical ^er. 

Author of "The Dyers Hand-Book. 8vo.$4.00 

BLINN.—A Practical Workshop Companion for Tin, 

Sheet-Iron, and Gopper-plate Workers: 

Containing Rules for describing various kinds of Patterns. 
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used by Tin, Sheet-Iron and Copper-plate Workers; Practical 
Geometry; Mensuration of Surface and Solids; Tables of the 
Weights of Metals, Lead-pipe, etc.; Tables of Areas and 
Circumferences of Circles; Japan, Varnishes, Lacquers, Ce¬ 
ments, Compositions, etc., etc. By Leroy J. Bunn, Master 
Mechanic. With One Hundred and Seventy Illustrations. 
12mo.$2.50 

BOOTH.—Marble Worker’s Manual; 

Containing Practical Information respecting Marbles in 
general, their Cutting, Working and Polishing; Veneering of 
Marble; Mosaics; Composition and Use of Artificial Marble, 
Stuccos, Cements, Receipts, Secrets, etc., etc. Translated 
from the French by M. L. Booth. With an Appendix con¬ 
cerning American Marbles. 12mo., cloth $1.50 

BRANNT.—A Practical Treatise on Animal and Vegetable 
Fats and Oils; 

Comprising both Fixed and Volatile Oils, their Physical and 
Chemical Properties and Uses, the Manner of Extracting and 
Refining them, and Practical Rules for Testing them; as well 
as the Manufacture of Artificial Butter and Lubricants, etc., 
with lists of American Patents relating to the Extraction, 
Rendering, Refining, Decomposing and Bleaching of Fats 
and Oils. By William T. Brannt, Editor of the "Techno- 
Chemical Receipt Book.” Second Edition, Revised and 
in great part Rewritten. Illustrated by 302 Engravings. 
In Two Volumes. 1304 pp. 8vo.$10.00 

BRANNT.—A Practical Treatise on Distillation and Rec¬ 
tification of Alcohol; r 

Comprising Raw Materials; Production of Malt, Preparation 
of Mashes and of Yeast; Fermentation; Distillation and 
Rectification and Purification of Alcohol; Preparation of 
Alcoholic Liquors, Ligueurs, Cordials, Bitters, Fruit Essences, 
Vinerar, etc.; Examination of Materials for the Preparation 
of Malt as well as of the Malt itself; Examination of Mashes 
before and after Fermentation; Adcoholometry, with Numer¬ 
ous Comprehensive Tables; and m i^pendix on the Manu¬ 
facture of Compressed Yeast and the Examination of Alcohol 
and Alcoholic Liquors for Fusel Oil and other Impurities. 
By William T. Brannt, Editor of “The Techno-Chemical 
Receipt Book.” Second Edition. Entirely Rewritten. Il¬ 
lustrated by 105 engravings. 460 pages. 8vo. (Dec., 
1903).$10.00 

BRANNT.—India Rubber, Gutta-Percha and Balata; 
Occurrence. Geographical Distribution, and Cultivation, Ob¬ 
taining and Preparing the Raw Materials, Modes of Working 
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and Utilizing them, including Washing, Maceration, Mixing, 
Vulcanizing, Rubber and Gutta-Percha Compounds, Utiliza¬ 
tion of Waste, etc.’ By William T. Brannt. Illustrated. 
12mo. A new edition in preparation. 

BRANNT.—A Practical Treatise on the Manufacture of 
Vinegar and Acetates, Cider, and Fruit-Wines: 
Preservation of Fruits and Vegetables by Canning and Evap¬ 
oration; Preparation of Fruit-Butters, Jellies, Marmalades, 
Catchups. Pickles, Mustards, etc. Edited from various 
sources. By William T. Brannt. Illustrated by 101 En¬ 
gravings. 575 pp. 8vo; 3d edition.Net, $6.00 


BRANNT.—The Metallic Alloys: A Practical Guide: 

For the Manufacture of all kinds of Alloys, Amalgams, and 
Solders, used by Metal Workers' together with their Chem¬ 
ical and Physical Properties and their Application in the Arts 
and the Industries; with an Appendix on the Coloring of 
Alloys and the Recovery of \Vaste Metals. By William 
T. Brannt. 45 Engravings. Third, Revised, and Enlarged 
Edition. 570 pages. 8vo .Net, $5.00 


BRANNT.—The Metal Worker’s Handy-Book of Receipts 
and Processes: 

Being a Collection of Chemical Formulas and Practica 
Manipulations for the working of all Metals; including the 
decoration and Beautifying of Articles Manufactured there¬ 
from, as well as their Preservation. Edited from various 
sources. By William T. Brannt. Illustrated. 12mo.$2.50 

BRANNT.—Petrolgum: 

Its History, Origin, Occurrence, Production, Physical and 
Chemical Constitution. Technology, Examination and I^s; 
Together with the Occurrence and Uses of Natural Gas. 
Edited chiefly from the German of Prof. Hans Hoefer and Dr 
Alexander Veith by Wm T Brannt, Illustrated by 3 
Plates and 284 Engravings. 743 pp. 8vo.$12.50 


BRANNT.—The Practical Dry Cleaner, Scourer and 
Garment Dyer: 

Comprising Dry. Chemical, or French Cleaning; Pi^jfica- 
tion of Benzine; Removal of Stains, or Spotting; Wet Clean¬ 
ing- Finishing Cleaned Fabrics; Cleaning and Dyeing Furs, 
Sk i n Rugs and Mats; Cleaning and Dyeing Feathers; Clean¬ 
ing and Renovating Felt, Straw and Pa;^a Hats; Bleach¬ 
ing and Dyeing Straw and Straw Hats; Cleaning and Dyei^ 
Gloves; Garment Dyeing; Stripping; Analyas of fertile 
Fabrics. Edited by William T. Bimnni, Editor of 
Techno-Chemical Receipt Book.” Fourth Edition, Revised 
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and Enlarged. Illustrated by Forty-One Engravings. 12 

mo. 371 pp.$2.50 

CONTENTS: I. Dry Chemical or French Cleaning. It. Removal 
of Stains or Spotting. III. Wet Washing. IV. Finishing Cleaned 
Fabrics. V. Cleaning and Dyeing Furs, Skin Rugs and Mats. VI. 
Cleaning and Dyeing Feathers. VII. Cleaning and Renovating Felt, 
Straw and Panama Hats; Bleaching and Dyeing Straw and Straw 
Hats. VIII. Cleaning and Dyeing Gloves. IX. Garment Dyeing. 
X. Stripping Colors from Garments and Fabrics, XI. Analysis of 
Textile Fabrics. Index. 

BRANNT.—The Soap Maker’s Hand-Book of Materials, 
Processes and Receipts for every description of Soap: includ¬ 
ing Fats, Fat Oils and Fatty Acids; Examination of Fats and 
Oils; Alkalies: Testing Soda, and Potash; Machines and 
Utensils; Hard Soaps; Soft Soaps; Textile Soaps; Washing 
Powders and Alli^ Products; Toilet Soaps, Medicated 
Soaps, and Soap Specialties; Essential Oils and other Perfum¬ 
ing Materials; Testing Soaps. Edited chiefly from the Ger¬ 
man of Dr. C. Deite, a. Engelhardt, F. Wiltner, and 
numerous other Experts. With Additions by William T. 
Brannt, Editor of "The Techno-Chemical Receipt Book.” 
Illustrated by Fifty-four En^avings. Second edition. Re¬ 
vised and in great part Re-Written. 535 pp. 8vo.$6.00 

BRANNT.—^Varnishes, Lacquers, Printing Inks and Seal¬ 
ing Waxes: 

Their Raw Materials and their Manufacture, to which is 
added the Art of Varnishing and Lacquering, including the 
Preparation of Putties and of Stains for Wood, Ivory, Bone, 
Horn, and Leather. By William T. Brannt. Illustrated 
by 39 Engravings, 338 pages, 12mo.$3.00 

BRANNT-WAHL.—The Techno-Chemical Receipt Book: 
Containing several thousand Receipts covering the latest, 
most important, and most useful discoveries in Chemical 
Technology, and their Practical Application in the Arts and 
the Industries. Edited chiefly from the German of Drs. 
Winckler, Eisner, Heintze, Mierzinski, Jacobsen, Roller and 
Heinzerling, with additions by Wm. T. Brannt and Wm. H. 
Wahl, Ph. D. Illustrated by 75 engravings. 12mo. 495 
pages.$2.00 

BROWN.—Five Hundred end Seven Mechanical Move¬ 
ments: 

Embracing all those which are most important in Dynamics, 
Hydraulics, Hydrostatics, Pneumatics, Steam Engines, Mill 
and other Gearing, Presses, Horology, and Miscellaneous 
Machinery; and including many movements never before 
published, and several of which have only recently come into 
use. By Henry T. Brown .i. $1.00 
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BULLOCK.—The Rudiments of Architecture and Bulld- 
log: 

For the use of Architects, Builders, Draughtsmen, Machin¬ 
ists, Engineers and Mechanics. Edited by John Bullock, 
author of “The American Cottage Builder.” Illustrated 
by 250 Engravings. 8vo.$2.50 

BYRNE.—Hand-Book for the Artisan, Mechanic, and 
Engineer: 

Comprising the Grinding and Sharpening of Cutting Tools, 
Abrasive ProcesMs, Lapidary Work, Gem and Glass En¬ 
graving, Varnishing and Lacquering, Apparatus, Materials 
and Processes for Grinding and Polishing, etc. By Oliver 
Byrne. Illustrated by 185 wood engravings 8vo.... $4.00 

BYRNE.—Pocket-Book for Railroad and Civil Engineers: 
, Containing New, Exact and Concise Methods for Laying out 
Railroad Curves, Switches. Frog Angles and Crossings; the 
Staking out of work; Levelling; the Calculation of Cuttings; 
Embankments; Earthwork, etc. By Oliver Byrne. 18mo., 
full bound, pocketbook form.$1.50 

BYRNE.—The Practical Metal-Worker’s Assistant: 
Comprising Metallurgic Chemistry; the Arts of Working all 
Metals and Alloys; Forging of Iron and Steel; Hardening and 
Tempering; Melting and Mixing; Casting and Founding; 
Works in Sheet Metals; the Process Dependent on the Duc¬ 
tility of the Metals; Soldering; etc. By John Percy. The 
Manufacture of Malleable Iron Castings, and Improvements 
in Bessemer Steel. By A. A. Fesquet, Chemist and En¬ 
gineer. With over Six Hundred Engravings, Illustrating 
every Branch of the Subject. 8vo.$3.50 

CABINET MAKER’S ALBUM OF FURNITURE: 
Comprising a Collection of Designs for various Styles of 
Furniture. Illustrated by Forty-eight Large and Beauti¬ 
fully Engraved Plates. Oblong, 8vo. 

CALLINGHAM.—Sign Writing and Glass Embossing: 

A complete Practical Illustrated Manual of the Art. By 
James Callingham. To which are added Numerous Alpha¬ 
bets and the Art of Letter Painting Made Easy. By James 


C. Babenoch. 258 pages. 12mo.$1.50 

CAREY.—A Memoir of Henry C. Carey: 

By Dr. Wm. Elder. With a portrait. 8vo., doth. 75 

CAREY.—The Works of Henry C. Carey: 

Manual of Social Science. Condensed from Carey’s 
“Prindples of Social Science.” By Kate McKean 1 vol. 
12mo.. ..S2.00 
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Miscellaneous Works. With a Portrait. 2 vols. 8vo. $10.00 

Past, Present and Future. 8vo....$2.50 

Principles of Social Science. 3 volumes, 8vo .$10.00 

The Slave-Trade, Domestic and Forclftn; Why it Exists. 

and How it may be Extinguished (1853). 8vo.$2.00 

The Unity of Law: As Exhibited in the Relations of Phys¬ 
ical, Social, Mental and Moral Science (1872). 8vo_$^50 

COOLEY.— A Complete Practical Treatise on Perfumery: 
Being a Hand-book of Perfumes, Cosmetics and other Toilet 
Articles, with a Comprehensive Collection of Formulse. By 
Arnold Cooley. 12mo.$1.00 

COURTNEY.—The Boiler Maker’s Assistant in Drawing, 
Templatlng, and Calculating Boiler Work and Tank 
Work, etc. 

Revised by D. K. Clark. 102 ills. Fifth edition . 80 

COURTNEY.—The Boiler Maker’s Ready Reckoner: 

With Examples of Practical Geometry and Templating. Re¬ 
vised by D. K. Clark, C. E. 37 illustrations. Fifth edi¬ 
tion.$1.6W 

CRISTIANI.—A Technical Treatise on Soap and Candles: 
With a Glance at the Industry of Fats and Oils. By R. S 
Cristiani, Chemist. Author of "Perfumery and Kindred 
Arts.” Illustrated by 176 Engravings. 581 pages, 8vo 

$15.00 

CROSS.—The Cotton Yarn Spinner: 

Showing how the Preparation should be arranged for Differ¬ 
ent Counts of Y ams by a System more imiform than has hith¬ 
erto been practiced; by having a Standard Schedule from 
which we make all our Changes. By Richard Cross. 122 
pp. 12mo.75 

DAVIDSON.—A Practical Manual of House Painting, 
Graining, Marbling, and Sign-Writing: 

Containing full information on the processes of House Paint¬ 
ing in Off and Distemper, the Formation of Letters and 
Practice of Sign-Writing, the Principles of Decorative Art, 
a Course of Elementary Drawing for House Painters, Writers, 
etc., and a Collection of Useful Receipts. With nine colored 
illustrations of Woods and Marbles, and numerous wood en¬ 
gravings. By Ellis A. Davidson. 12mo.$2.(X) 

DAVIES.—A Treatise on Earthy and Other Minerals and 
Mining: 

By D. C. Davies. F. G. S., Mining^ngineer, etc. Illustrated 
by 76 Engravings. 12mo.•.$5.(X) 
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Treatise on MetalUferons Minerals and 

Mining: 

9 < Havies, F• G. S., Mining Engineer, Examiner of 
Mines, Quarnes and Coliieries. Illustrated by 148 engrav¬ 
ings of Geological Formations, Mining Operations and Ma- 
chmery drawn from the practice of all parts of the world, 
ritth Edition, thoroughly Revised and much Enlarged by 
his son, E. Henry Davies. 12mo. 524 pages.$5.00 


A Practical Treatise on the Manufacture of 
Brick, Tiles and Terra-Cotta: 

Including Stiff Clay, Dry Clay, Hand Made, Pressed or 
Front, and Roadway Paying Brick, Enamelled Brick, with 
Gmes and Colors, Fire Brick and Blocks, Silica Brick, Carbon 
Bnck, Glass Pots, Retorts, Architectural Terra-C^tta, Sewer 
Pipe, Dram Tile, Glazed and Unglazed Roofing Tile, Art Tile, 
Mosaics, and Imitation of Intrarsia or Inlaid Surfaces. Com¬ 
prising every product of Ciay employed in Architecture, En¬ 
gineering, and the Blast Furnace. With a Detailed Descrip¬ 
tion of the Different Ciays employed, the Most Modern Ma¬ 
chinery, Toois, and Kilns used, and the Processes for Handling 
Disintegrating, Tempering, and Moulding the Clay into Shape, 
Drying, Setting, and Burning. By Charles Thomas Davis. 
Third Edition. Revised and in great part rewritten. li- 
lustrated by 261 engravings. 662 pages.(Scarce.) 

DAVIS.—^The Manufacture of Paper; 

Being a Description of the various Processes for the Fabrica¬ 
tion, Coioring and Finishing of every kind of Paper, Includ¬ 
ing the Different Raw Materials and the Methods for De¬ 
termining their VSlues, the Tools, Machines and Poetical 
Details connected with an intelligent and a profitable prose¬ 
cution of the art, with special reference to the best American 
Practice. To which are added a History of Paper, complete 
Lists of Paper-Making Materials, List of American Machines, 
Tools and Processes used in treating the Raw Materials, and 
in Making, Coloring and Finishing Paper. By Charles T. 
Davis. Illustrated by 156 Engravings. 608 pages. 8vo.$6.00 


DAWIDOWSKY-BRANNT.—A Practical Treatise on the 
Raw Materials and Fabrication of Glue, Gelatine, 
Gelatine Veneers and Foils, Isinglass, Cements, 
Pastes, Mucilages, etc.: 

Based upon Actual Experience. By F. Dawidowsky, Tech¬ 
nical Chemist. Translated from the German, with extensive 
additions, including a description of the most Recent Ameri¬ 
can Processes, bv William T. Brannt. 2d revised edition, 
350 pages. ^905) Price.$3.00 
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DEITE.—A Practical Treatise on the Manufacture of 
Perfumery: 

Comprising directions for making all kinds of Perfumes, 
Sachet Powders, Fumigating Materials, Dentrifices, Cos¬ 
metics, etc., with a full account of the Volatile Oils, Balsams, 
Resins, and other Natural and Artificial Perfume-substances, 
including the Manufacture of Fruit Ethers, and tests of their 
purity. By Dr. C. Deite, assisted by L. Borchert, F. 
Eichbaum, E. Kugler, H. Toeffner, and other experts. 
From the German, by Wm. T. Brannt. 28 Engravings. 
358 pages. 8vo.$3.00 

DE KONINCK-DIETZ.—A Practical Manual of Chemical 
Analysis and Assaying: 

As applied to the Manufacture of Iron from its Ores, and to 
Cast Iron, Wrought Iron, and Steel, as found in Commerce. 
By L. L. DeKoninck, Dr. Sc., and E. Dietz, Engineer Ed¬ 
ited with Notes, by Robert Mallet, F. R. S., F. S. G.. M. 
I. C. E., etc. American Edition Edited with Notes and an 
Appendbc on Iron Ores, by A. A. Fesquet, Chemist and 
Engineer. 12mo.$1.00 

DIETERICHS.—A Treatise on Friction, Lubrication, 
Oils and Fats: 

The Manufacture of Lubricating Oils, Paint Oils, and of 
Grease, and the Testing of Oils. By E. F. Dieterichs, 
Member of the Franklin Institute; Member National Associa¬ 
tion of Stationary Engineers; Inventor of Dietrichs' Valve- 
Oleum Lubricating Oils. Second Edition Revised. 12mo. 

A practical book by a practical man.$1.25 

r 

DUNCAN.—^Practical Surveyor's Guide: 

Containing the necessary information to make any person of 
common capacity, a fimshed land surveyor, without the aid 
of a teacher. By Andrew Duncan. Revised. 72 Engrav¬ 
ings 214 pp. 12mo.$1.50 

DUPLAIS.—A Treatise on the Manufacture and Dis¬ 
tillation of Alcoholic Liquors: 

Comprising Accurate and Complete Details in Regard to 
Alcohol from Wine. Molasses, B^ts, Grain, Rice, Potatoes, 
Sorghum, Asphodel, Fruits, etc.; with the Distillation and 
Rectification of Brandy, Whiskey, Rum. Gin, Swiss Absinthe, 
etc., the Preparation of Aromatic Waters, Volatile Oils or 
Essences, Sugars, Syrups, Aromatic Tinctures, Liqueurs, 

Cordial Wines, Effervescing Wines, etc., the Ageing of Brandy 
and the Improvement of Spirits, with Copious Directions 
and Tables for Testing and Reduclhg Spiritupus Liquors, etc.. 
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etc. Translated and Edited from the French of MM. Du- 
PLAIS. By M. McKennie, M. D. Illustrated. 743 pp. 
8vo..•.$15.00 


EDWARDS.—A Catechism of the Marine Steam-Engine; 
For the use of EnRineers, Firemen, and Mechanics. A Prac¬ 
tical Work for Practical Men. By Emory Edwards, Me- 
hanical Engineer. Illustrated by sixty-three Engravings, 
ncluding examples of the most modem Engines. Third 
idition, thoroughly revised, with much additional matter. 
12mo. 414 pages.$1.50 

EDWARDS.—American Marine Engineer, Theoretical 
and Practical: 

With Examples of the latest and most approved American 
Practice. By Emory Edwards. 85 Illustrations. 12mo. $1.50 


EDW.VRDS.—Modern American Locomotive Engines: 
Their Design, Construction and Management. By Emory 
Edwards. Illustrated. i2mo.$1.50 


EDWARDS.—Modern American Marine Engines, Boilers, 
and Screw Propellers: 

Their Design and Construction. 146 pp. 4to.$2.00 

EDWARDS.—900 Examination Questions and Answers: 
For Engineers and Firemen (Land and Marine) who desire 
to obtain a United States Government or State Licen^. 
Pocket-book form, gilt edge.$1-50 


EDWARDS.— TheWVmerican Steam Engineer: 

Theoretical and Practical, with examples of the latest and 
most approved American practice in the dwign and con¬ 
struction of Steam Engines and Boilers, For the use of 
Engineers, machinists, boiler-makers, and engmeenng stu¬ 
dents, By Emory Edwards. FuUy illustrated. 419 pages 

.. ^ . 

EDWARDS.—The Practical Steam Engineer's Guide: 

In the Design, Construction, and Management of American 
Stationary, Portable, and Steam Fire-Engines, Steam Pumps, 
Boilers, Injectors, Governors, Indicators, Pistons and Rings, 
Safety Valves and Steam Gauges. For the use of Engineers, 
pSn, and Steam. Users. By Emory Edwards. IUu^ 

trated by 119 engravings. 420 pages. 12mo.$2.uu 

ELDER.—Conversations on the Principal Subjects of 
Political Economy; 

By Dr. Wiluam Elder. 8vo. 
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ELDER.—Questions of the Day: 

Economic and Social. By Dr. William Elder. 8vo..$3.00 

ERNI AND BROWN.—Mineralo^ Simplified: 

Easy Methods of Identifying Minerals, including Ores, by 
Means of the Blow-pipe, by Flame Reactions, by Humid 
Chemical Analysis, and by Physical Tests. By Henri 
Erni, a. M., M. D. Fourth Edition, revised, re-arranged 
and with the addition of entirely new matter, including Tables 
for the Determination of Minerals by Chemicals and Pyrog- 
nostic Characters, and by Physical Characters. By 'Amos 
P. Brown, A. M., Ph. D. 464 pp. Illustrated by 123 En¬ 
gravings, pocket-book form, full flexible morocco, gilt edges. 

$2.50 

FAIRBAIRN.—The Principles of Mechanism and Machi¬ 
nery of Transmission: 

Comprising the Principles of Mechanism, Wheels, and Pul¬ 
leys, Strength and Proi»rtion of Shafts, Coupling of Shafts, 
and Engaging and Disengaging Gear. By Sir William 
Fairbairn, Bart., C E. Beautifully illustrated by over 150 
wood-cuts. In one volume. 12mo .$2.00 

FLEMING.—Narrow Gauge Railways in America: 

A Sketch of their Rise, Progress, and Success. Valuable 
Statistics as to Grades, Curves, Weight of Rail, Locomotives, 
Cars, etc. By Howard Fleming. Illustrated. 8vo..$1.00 

FLEMMING.—Practical Tanning: 

A Handbook of Modem Processes, Receipts, and Sugges¬ 
tions for the Treatment of Hides, Skins, and Pelts of Every 
Description. By LEWIS A. Flemminij, American Tanner. 
Third Edition Revised and in great part rewritten, over 600 
pp. 8vo 1916.$6.00 

FORSYTH.—Book of Designs for Headstones, Mural, and 
other Monuments: 

Containing 78 Designs. By James Forsyth, With an In¬ 
troduction by Charles Boutell, M. A. 4to. Cloth..$3.00 
GARDNER.—Everybody's Paint Book: 

A Complete Guide to the Art of Outdoor and Indoor Paint¬ 
ing 38 Illustrations. 12mo. 183 pp.$1.00 

GARDNER.—The Painter's Encyclopedia: 

Containing Definitions of all Important Words in the Art of 
Phun and Artistic Painting, with Details of Practice in Coach, 
Carriage, Railway Car, House, Sign, and Ornamental Paint¬ 
ing. induding Graining, Marbling, Staining, Varnishing, 
Polishing, Lettering. Stenciling, Gilding, Bronzing, etc. By 
Franklin B. Gardner 158 illustrations. 12mo. , 427 pp 

$ 2.0 
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GEE-—The Goldsmith’s Handbook: 

Containing full instructions for the Alloying and Working of 
Gold including the Art of Alloying, Melting, Reducing, Color¬ 
ing, Collecting, and Refining; the Processes of Manipulation, 
Recovery of Waste; Chemical and Physical Properties of 
Ooid; with a New System of Mixing its Alloys; Solders^ En¬ 
amels; and other Useful Rules and Recipes. By George E 
Gee. 12mo.$1,25 

GEE^—The Jeweler's Assistant in the Art of Working in 
Gold: 

A Practical Treatise for Masters and Workmen. 12mo $3.CX) 
GEE.—'The Silversmith’s Handbook: 

Containing full instructions for the Alloying and Working of 
Sliver, including the different modes of Refining and Melting 
the Metal; its Solders; the Preparation of Imitation Alloys; 

• Methods of Manipulation; Prevention of Waste; Instructions 
for Improving and Finishing the Surface of the Work; together 
with other Useful Information and Memoranda. By George 
E. Gee. Illustrated. 12mo. $1.25 

GOTHIC ALBUM FOR CABINET-MAKERS: 

Designs for Gothic Furniture Twenty-three plates. Ob¬ 
long.$1,00 

GRANT.—A Handbook on the Teeth of Gears: 

Their Curves, Properties, and Practical Construction By 
George B. Grant Illustrated. Third Edition, enlarged. 

8vo.$1.00 

GREGORY.—Mathematics for Practical Men: 

Adapted to the Pursuits of Surveyors, Architects, Mechan¬ 
ics, and Civil Engineers. By Olintiius Gregory. 8vo., 

plates.$3.00 

GRISWOLD.—Railroad Engineer’s Pocket Companion 
for the Field: 

Comprising Rules for Calculating Deflection Distances and 
Angles, Tangential Distances and Angles and all Necessary 
Tables for Engineers; also the Art of Levelling from Prelim¬ 
inary Survey to the Construction of Railroads, intended 
Expressly for the Young Engineer, together with Numerous 
Valuable Rules and Examples. By W. Griswold 12rao 

Pocketbook form.$1.50 

GRUNER.—Studies of Blast Furnace Phenomena : 

By M. L. Gruner, President of the General Council of Mines 
of France, and lately Professor of Metallurgy at the Ecole 
des Mines. Translated, with the author’s sanction, with an 
Appendix, by L. D. B. Gordon, F R. S. E., F. G, S. 8 vo. 

$2.50 
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Hand-Book of Useful Tables for the Lumberman, Farmer 
and Mechanic: 

Containing Accurate Tables of Logs Reduced to Inch Board 
Measure, Plank, Scantling and Timber Measure: Wages and 
Rent, by Week or Month; Capacity of Granaries, Bins and 
Cisterns; Land Measure, Interest Tables with Directions 
for finding the Interest on any sum at 4, 5, 6, 7 and 8 per 
cent., and many other Useful Tables. 32mo., boards. 186 
pages. 25 

HASERICK.—The Secrets of the Art of Dyeing Wool, 
Cotton and Linen: 

Including Bleaching and Coloring Wool and Cotton Hosiery 
and Random Yams. A Treatise based on Economy and 
Practice By E C. Haserick, Illustrated by 323 Dyed 
Patterns of the Yams or Fabrics 8vo.$4.50 

HATS AND FELTING: 

A Practical Treatise on their Manufacture. By a Practical 
Hatter. Illustrated by Drawings of Machinery, etc. 8vo. 

$ 1.00 

HAUPT.—A Manual of Engineering Specifications and 
Contracts: 

By Lewis M Haupt, C. E. Illustrated with numerous 
maps. 328 pp. 8vo.$2.00 

HAUPT,—The Topographer, His Instruments and Meth¬ 
ods; 

By Lewis M. Haupt, A M., C. E. Illustrated with numer¬ 
ous plates, maps and engravings. 247 pp. 8vo.$2.00 

HAUPT.—Street Railway Motors; 

With Descriptions and Cost of Plants and Operation of the 
various systems now in use. 12mo.$1.50 

HULME.—Worked Examination Questions in Plane 

Geometrical Drawing: 

For the Use of Candidates for the Royal Military Academy 
Woolwich; the Royal Military College, Sandhurst; the In¬ 
dian Civil Engineering College, Cooper’s Hill; Indian Public 
Works and Telegraph Department; Royal Marine Light In¬ 
fantry; the Oxford and Cambridge Local Examinations, etc. 
By F. Edward Hulme, F. L. S., F. S. A., Art-Master Marl¬ 
borough College. Illustrated by 300 examples. Small 

quarto.$1.00 

KELLEY.—Speeches, Addresses, and Letters on Industrla. 
and Financial Questions: 

By Hon. William D. Kelley. M. C. 544 pages. 8vo $.200 
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KEMLO.—Watch Repairer’s Hand-Book: 

Being a Complete Guide to the Young Beginner, in Taking 
Putting Together, and Thoroughly Cleaning the 
English Lever and other Foreign Watches, and all American 
Watches. By F. Kemlo, Practical Watchmaker. With 
Illustrations. 12mo.$ 1.25 

KICK.—Flour Manufacturer: 

. ^ Treatise on Milling Science and Practice By Frederick 
Kick, Impenal Regierungsrath, Professor of Mechanical 
Technology in the Imperial German Polytechnic Institute, 
Prague. Translated from the second enlarged and revised 
edition with supplement by H. H. P. PowLES, Assoc. Memb. 
Institution of Civil Engineers. Illustrated with 28 Plates, 
and 167 WOod-cuts. 367 pages. 8vo.$7.50 

KINGZETT.—The History, Products, and Processes of 
the Alkali Trade: 

Including the most Recent Improvements. By Charles 
Thomas Kingzett, Consulting Chemist. With 23 illustra¬ 
tions. 8vo.$2.00 

KIRK.—A Practical Treatise on Foundry Irons: 
Comprising Pig Iron, and Fracture Grading of Pig and Scrap 
Irons; Scrap Irons; Mixing Irons; Elements and Metalloids; 
Grading Iron by Analysis; Chemical Standards for Iron; 
Castings; Testing Cast Iron; Semi-Steel; Malleable Iron; 
Etc., Etc. By Edward Kirk, Practical Moulder and Melter, 
Consulting Expert in Melting. Illustrated. 294 pages. 
8vo. 1911.$3.00 

KIRK.—The Cupola Furnace: 

A Practical Treatise on the Construction and Management of 
Foundry Cupolas. By EDWARD Kirk, Practical Moulder and 
Melter, Consulting Expert in Melting. Illustrated by 106 
Engravings. Third Edition, revised and enlarged. 482 
pages. 8vo. 1910.$3.50 

KOENIG.—Chemistry Simplified: 

A Course of Lectures on the Non-Metals, Based upon the 
Natural Evolution of Chemistry Designed Primarily for 
Engineers. By George Augustus Koenig, Ph. D., A. M, 
E. M., Professor of Chemistry, Michigan College of Mines, 
Houghton. Illustrated by 103 Original Drawings. 449 pp. 

12mo. (1906).$2.25 

LANGBEIN.—A Complete Treatise on the Electro-Deposi¬ 
tion of Metals: 

Comprising Electro-Plating and Galvanoplastic Operations, 
The Deposittpn of Metals by the Contract and Immerdon 
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Processes, the Coloring of Metals, the Methods of Grinding 
and Polishing, as well as the Description of the Voltaic Cells, 
Dynamo-Electric Machines, Thermopiles, and of the Materi¬ 
als and Processes Used in Every Department of the Art. 
Translated from the latest German Edition of Dr. George 
Lancbein, Proprietor of a Manufactoiy for Chemical Pro¬ 
ducts, Machines, Apparatus and Utensils for Electro-Platers, 
and of an Electro-Plating Establishment in Leipzig. With 
Additions by William T. Brannt, Editor of "The Techno- 
Chemical Receipt Book.” Seventh Edition, Revised and 
Enlarged. Illustrated by 163 Engravings. 8vo. 725 pages. 
1913.$5.00 

LARKIN.—The Practical Brass and Iron Founder’s 
Guide: 

A Concise Treatise on Brass Founding, Moulding, the Metals 
and their Alloys, etc.; to which are added Recent Improve¬ 
ments in the Manufacture of Iron, Steel by the Bessemer 
Process, etc., etc. By James Larkin, late Conductor of the 
Brass Foundry Department in Reany, Neafie & Co.’s Penn 
Works, Philadelphia. New edition, revised, with extensive 
additions. 414 pages. 12mo.$2.50 

LEHNER.—^The Manufacture of Ink: 

Comprising the Raw Materials, and the Preparation of 
Writing, Copying and Hektograph Inks, Safety Inks, Ink 
. Extracts and Powders, etc. Translated frofn the German 
of Sigmund Lehner, with additions by William T. Brannt. 
Illustrated. 12mo.$2.00 

LEROUX.—A Practical Treatise on the Manufacture of 
Worsteds and Carded Yarns: 

Comprising Practical Mechanics, with Rules and Calcula¬ 
tions applied to Spinning; Sorting, Cleaning, and Scouring 
Wools; the English and French Methods of Ciombing, Draw¬ 
ing, and Spinning Worsteds, and Manufacturing Carded 
Yams. Translated from the French of Charles Leroux, 
Mechanical Engineer and Superint^dent of a Spinning-Mill, 
by Horatio Paine, M. D., and A. A. Fesquet, Chemist and 
Engineer. Illustrated by twelve large Plates. 8vo_$3.00 

LESLIE.—Complete Cookery: 

Directions for Cookery in its Various Branches. By Miss 
Leslie. Sixtieth thousand. Thoroughly revised, with the 
additions of New Receipts. 12mo.$1.00 

LE VAN.—The Steam Engine and the Indicator: 

Their Oigin and Progressive Development; including the 
Most Recent Examples of Steam and Gas Motors, together 
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with the Indicator, its Principles, its Utility, and its Applica- 
Uon. By William, Barnet Le Van. Illustrated by 205 
Engravings, chiefly of Indicator-Cards. 469 pp 8vo. $2.00 

LIEBER.—Assayer’s Guide: 

Or, Practical Directions to Assayers, Miners, and Smelters, 
for the Tests and As^ys, by Heat and by Wet Processes, for 
the Ores of all the principal Metals, of Gold and Silver Coins 
and alloys, and of Coal, etc. By Oscar M. Libber. Re¬ 
vised. 283 pp. 12mo.$1.50 

Lockwood’s Dictionary of Terms: 

Used in the Practice of Mechanical Engineering, embracing 
those Current in the Drawing Office, Pattern Shop, Foundry, 
Fitting, Turning, Smith’s and Boiler Shops, etc., etc., com¬ 
prising upwards of Six Thousand Definitions. Edited by a 
Foreman Pattern Maker, author of “Pattern Making.” 417 
pp. 12mo .$3.75 

LUKIN.—^The Lathe and Its Uses: 

Or Instruction in the Art of Turning Wood and Metal. In¬ 
cluding a Description of the Most Modem Appliances for the 
Ornamentation of Plane and Curved Surfaces, an Entirely 
Novel Form of Lathe for Eccentric and Rose-Engine Turn¬ 
ing. A Lathe and Planing Machine Combined; and Other 
Valuable Matter Relating to the Art. Illustrated by 462 
engravings. Seventh Edition. 315 pages 8vo.$4.25 

MAUCHLINE.—The Mine Foreman’s Hand-Book: 

Of Practical and Theoretical Information on the Opening, 
Ventilating, and Working of Collieries. Questions and An¬ 
swers on I^actic^l and Theoretical Coal Mining. Designed 
to Assist Students and Others in Passing Examinations for 
Mine Foreinanships. By Robert Mauchline. 3d Edition, 
'niorougtdy Revised and Enlarged by F. Ernest Brackett. 
134 Engravings. 8vo. 378 pages. (1905.).$3.75 

MOLESWORTH.—Pocket-Book of Useful Formulae and 
Memoranda for Civil and Mechanical Engineers: 

By Guilford L. Molesworth, Member of the Institution of 
Civil Engineers, Chief Resident Engineer of the Ceylon 
Railway. Full-bound in Pocketbook form.$1.00 

MOORE.—The Universal Assistant and the Complete 
Mechanic: 

Containing over one million Industrial Facts, Calculations, 
Receipts, Processes, Trades Secrets, Rules, Business Forms, 
Legal Items, etc., in every occupation, from the Household 
to the Manufactory. By R. Moore. Illustrated by 500 
En^vings. •12mo.$2.50 
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NAPIER.—A System of Chemistry Applied to Dyeing: 

By James Napier, F. C. S. A New and Thoroughly Revised 
Edition. Crtnpletely brought up to the present state of the 
Science, including the Chemistry of Coal Tar Colors, by A. 
A. Fesquet, Chemist and Engineer. With an Appendix on 
Dyeing and Calico Printing, as shown at the Universal Ex¬ 
position, Paris, 1867. Illustrated. 8vo. 422 pages.. .$2.00 

NICHOLLS.—^The Theoretical and Practical Boiler-Maker 
and Engineer’s Reference Book: 

Containiiw a variety of Useful Information for Employers 
of Labor, Foremen and Working Boiler-Makers, Iron, Copper, 
and Tinsmiths, Draughtsmen, Engineers, the Generd Steam- 
usiiM Public, and for the Use of Science Schools and classes 
By Samuel Nicholls. Illustrated by sixteen plates. 12mo. 

$2.50 

NYSTROM.—On Technological Education and the Con¬ 
struction of Ships and Screw Propellers 
For Naval and Marine Engineers. By John W. Nystrom, 
late Acting Chief Engineer, U. S. N. Second Edition, Re¬ 
vised, with additional matter. Illustrated by seven En¬ 
gravings. 12mo.$1.00 

O’NEILL.—A Dictionary of Dyeing and Calico Printing: 
Containing a brief account of all the Substances and Pro¬ 
cesses in use in the Art of Dyeing and Printing Textile Fabrics; 
with Practical Receipts and Scientific Infonnation. By 
Charles O’Neill, Analytical Chemist. To which is added 
an Essay on Coal Tar Colors and their application to Dyeing 
and Calico Printing. By A. A. Fesqubh', Chemist and En¬ 
gineer. With an appendix on Dyeing and Calico Printing, 
as shown at the Universal Exposition, Paris, 1867. 8vo. 
491 pages.$2.00 

ORTON.—Underground Treasures: 

How and Where to Find Them. A Key for the Ready De¬ 
termination of all the Useful Minerals within the United 
States. By James Orton, A. M., late Professor of Natural 
History in Vassar College, N. Y.; author of the “Andes and 
the Amazon,’’ etc. A New Edition, with An Appndix on 
Ore Deposits and Testing Minerals. (1901.) Illustrated. 

. $1.50 

OSBORN.—A Practical Manual of Minerals, Mines and 
Mining: 

Compriang the Physical Properties, Geologic Position; Local 
Occurrence and Associations of the Useful Minerals, their 
Methods of Chemical Analysis a*l Assay: together with 
Various Systems of Excavating and Timbering, Brick and 
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Masonry Work, during Driving, Lining, Bracing and other 
Operations, etc. Bv Prof. H. S. Osborn, LL. D., Author of 
“The Prospector's Field-Book and Guide.” 171 Engravipgs. 
Second Edition, Revised. 8vo.!.$4.50 


OSBORN.—The Prospector’s Field Book and Guide: 

In the Search For and the Easy Determination of Ores and 
Other Useful Minerals. By Prof. H. S. Osborn, LL. D. 
Illustrated by 66 Engravings. Eighth Edition. Revised 
and Enlarged. 401 pages. 12mo (1910.).$1.50 


OVERMAN.—The Moulder’s and Founder’s Pocket Guide: 
A Treatise on Moulding and Founding in Green-sand, Dry- 
sand, Loam, and Cement; the Moulding of Machine Frames, 
Mill-gear, Hollow, Ware, Ornaments, Trinkets, Bells, and 
Statues; Description of Moulds for Iron, Bronze) Brass, and 
other Metals; Plaster of Paris, Sulphur, Wax, etc.; the Con¬ 
struction of Melting Furnaces, the Melting and Founding of 
Metals; the Composition of Alloys and their Nature, etc., 
etc By Frederick Overman, M. E. A new Edition, to 
which is added a Supplement on Statuary and Ornamental 
Moulding, Ordnance, Malleable Iron Castings, etc. By A. 
A. Fesquet. Chemist and Engineer. Illustrated by 44 
engravings. 12mo.$2.00 


PAINTER, GILDER, AND VARNISHER’S COMPANION: 
Comprising the Manufacture and Test of Pigments, the Arts 
of Painting, Graining, Marbling, Staining, Sign-writing, 
Varnishing, Glass-staining, and Gilding on Glass; together 
with Coach Painting and Varnishing, and the Principles of 
the Harmony and Contrast of Colors. Twenty-seventh 
Edition. Revis^, Enlarged, and in great part Rewritten. 
By William "T. Brannt, Editor of “Varnishes, Lacquers, 
Printing Inks and Sealing Waxes.” Illustrated. 395 pp. 
12mo. .$1-50 


PERCY.—The Manufacturing of Russian Sheet-Iron: 

By John Percy, M.D.,F.R.S. Paper.25 

POSSELT.—Cotton Manufacturing: 

Part I. Dealing with the Fibre, Ginning, Mixing, Picking, 
Scutching and Carding. By E. A. Posselt. 104 lUustr^ 

tions, 190 pp..—.. 

Part 11. Combing, Drawing, Roller Covering and Fly Fram^ 


POSSELT.—The Jacquard Machine Analysed and Ei- 

wSlfa^Appendix on the Preparation of Jacquard Cards, and 
Practical Hmts to Learners of Jacquard Designing. By E 
A Posselt. With 230 Illustrations and numerous diagrm^ 
127 pp. 4^3. 
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POSSELT.—Recent Improvements in Textile Machinery 
Reiating to Weaving: 

Giving the Most Modern Points on the Construction of all 
Kinds of Looms, Warpers, Beamers, Slashers, Winders, 
Spoolers, Reeds, Temples, Shuttles, Bobbins, Heddles, Heddle 
Frames, Pickers, Jacquards, Card Stampers, Etc., Etc. By 
E. A. PossELT. 4to. Part I, 600 ills.; Part II, TO ills. 
Each part.$1.50 

POSSELT.—Recent Improvements in Textiie Machinery, 
Part III: 

Processes Required for Converting Wool, Cotton, Silk, from 
Fibre to Finished Fabric, Covering both Woven and Knit 
Goods; Construction of the most Modern Improvements in 
Preparatory Machinery, Carding, Combing, Drawing, and 
Spinning Machinery, Winding, Warping, Slashing Machinery, 
Looms, Machinery for Knit Goods, Dye Stuffs, Chemicals, 
Soaps, Latest Improved Accessories Relating to Construc¬ 
tion and Equipment of Modem Textile Manufacturing Plants 
By E. A. POSSELT. Completely Illustrated. 4to.$5.00 

POSSELT.—Technology of Textile Design: 

The Most Complete Treatise on the Construction and Appli¬ 
cation of Weaves for all Textile Fabrics and the Analysis of 
Cloth. By E. A. Posselt. 1,500 Illustrations. 4to. .$5.00 

POSSELT.—Textile Calculations: 

A Guide to Calculations Relating to the Manufacture of all 
Kinds of Yams and Fabrics, the Analysis of Cloth, Speed, 
Power and Belt Calculations. By E. A. Posselt. Illus¬ 
trated. 4to.$2.00 

REGNAULT.—Elements of Chemistry: - 
By M. V. Regnault. Translated from the French by T. 
Forrest Betton, M. D., and edited, with Notes, by James 
C. Booth, Mclter and Refiner U. S. Mint, and William L. 
Faber. Metallurgist and Mining Engineer. Illustrated by 
nearly 700 wood-engravings Comprismg nearly 1,500 pages. 

In two volumes, 8vo., cloth.$5.00 

RICH.—Artistic Horse-Shoeing: f 
A Practical and Scientific Treatise, giving Improved Methods 
of Shoeing, with Special Directions for Shaping Shoes to Cure 
Different Diseases of the Foot, and the Correction of Faulty 
Action in Trotters. By George E. Rich. 362 Illustrations. 
217 pages. l3mo. $2.00 

RICHARDSON.—Practical Blacksmlthlng: 

A Collection of Articles Contributed at Different Times by 
Skilled Workmen to the columns of "The Blacksmith and 
Wheelwright.” and Covering neagjy the Whole Range ot 
Blacksmithing, from the Simplest Job of Work-to some of the 








HENRY CAREY BAIRD & CO.’S CATALOGUE 21 


most Complex Forgings Compiled and Edited by M. T. 
Richardson. 

Vol. I. 210 Illustrations. 224 pages. 12mo.$1.00 

Vol. II. 230 Illustrations. 262 pages. 12mo.$1.00 

Vol. III. 390 Illustrations. 307 pages. 12mo.$1.00 

Vol. IV. 226 Illustrations. 276 pages. 12mo.$1.00 


RICHARDSON.—Practical Carriage Building; 

Comprising Numerous Short Practical Articles upon Carriage 
and Wagon Woodwork; Plans for Factories; Shop and Bench 
Tools; Convenient Appliances for Repair Work; Methods of 
Working; Peculiarities of Bent Timber; Construction of 
Carriage Parts; Repairing Wheels; Forms of Tenons and Mor¬ 
tises; Together with a Variety of Useful Hints and Sugges¬ 
tions to Woodworkers. Compiled by M. T. Richardson. 


Vol. I. 228 Illustrations. 222 pages.$1.00 

Vol. II. 283 Illustrations. 280 pages...$1.00 


RICHARDSON.—The Practical Horseshoer: 

Being a Collection of Articles on Horseshoeing in all its 
Branches which have appeared from time to time in the col¬ 
umns of "The Blacksmith and Wheelwright.” etc. Compiled 
and edited by M. T. Richardson. 174 Illustrations, $1.00 


RIFFAULT, VERGNAUD, and TOUSSAINT.-A Practical 
Treatise on the Manufacture of Colors for Painting: 
Comprising the Origin, Definition, and Classification of Colors, 
the Treatment of the Raw Materials; the best Formulae and 
the Newest Processes for the Preparation of every description 
of Pigment, and the Necessary Apparatus and Directions for 
its use; Dryers, the Testing, Application, and Qualities of 
Paints, etc., etc. By MM. Riffault, Vergnaud, and 
Toussaint, Revised and Edited by M. F. Malpeyre, Trans¬ 
lated from the French by A. A. Fesquet. Illustrated by 

Eighty Engravings. 659 pp. 8vo.$5 00 

ROPER.—Catechism for Steam Engineers and Elec- 


rriciaus: 

Including the Construction and Management of Steam En¬ 
gines, Steam Boilers and Electric Plants. By Stephen 
Roper Twenty-first edition, rewritten and greatly enlarged 
by E. R. Keller and C. W. Pike. 365 pages. Illustrations. 
18mo., tucks, gilt.$2.00 


ROPER.—Engineer’s Handy Book: 

Containing Facts, Formulae. Tables and Questions on Power, 
its Generation, Transmission and Measurement: Heat. Fuel, 
and Steam; The Steam Boiler and Accessories; Steam Engines 
and their Parts: Steam Engine Indicator; Gas and Gasohne 
Engines; Materials; their Properties and Strength; Toggher 
wiA a Discussion of the Fundamental Experiments m Elec¬ 
tricity, and an Explanation of Dynamos, Motors, Battenes, 
etc., and Rules for Calculating Sizes of Wires. By Stephen 
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Roper. 15th edition. Revised and Enlarg^ by E. R. 
Keller, M. E„ and C. W. Pike, B. S. With numerous 

Ulustrations. Pocket-book form. Leather.$3.50 

ROPER.—Hand-Book of Land and Marine Engines: 
Including the Modeling, Construction, Running, and Man¬ 
agement of Land and Marine Engnes and Boilers. With 
Illustrations, By Stephen Roper, Engineer. Sixth Edition. 

12mo., tucks, gilt edge .$3.50 

ROPER.—Hand-Book of the Locomotive: 

Including the Construction of Engines and Boilers, and the 
Construction, Management, and Running of Locomotives. 
By Stephen Roper Eleventh Edition, 18mo., tucks, gilt 

edge.$2.50 

ROPER.—Hand-Book of Modern Steam Fire-Engines; 
With Illustrations. By Stephen Roper, Engineer. Fourth 

Edition, 12mo., tucks, gilt edge.$3.50 

ROPER.—Instructions and Suggestions for Engineers and 
Firemen: 

By Stephen Roper, Engineer. 18mo., Morocco. $2.00 

ROPER.—Questions and Answers for Stationary and 
Marine Engineers and Electricians: 

With a Chapter of What to Do in Case of Accidents. By 
Stephen Roper, Engineer. Sixth Edition, Rewritten and 
Greatly Enlarged by Edwin R. Keller, M. E., and Clayton 
W. Pike, B. A. 306 pp. Morocco, pocketbook form, gilt 

edges..'.$2.00 

ROPER.—The Steam Boiler: Its Care and Management: 

By Stephen Roper, Engineer. 12mo., tuck, gilt edges. $2.00 
ROPER.— Use and Abuse of the Steaqt Boiler: 

By Stephen Roper, Engineer. Ninth Edition, with Illus¬ 
trations. 18mo., tucks, gilt edge.$2.00 

ROPER.—The Young Engineer's Own Book: 

Containing an Explanation of the Principle and Theories on 
which the Steam Engine as a Prime Mover is based. By 
Stephen Roper, Engineer. 160 Illustrations, 363 pages. 

18mo., tuck....$2.50 

ROSE.—The Complete Practical Machinist: 

Embracing Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and Tempering, the Making and Use of 
Tools, Tool Grinding, Marking out work. Machine Tool^ etc. 
By Joshua Rose. 395 Engravings. Nineteenth Edition, 
greatiy Enlarged with New and Valuable Matter. 12mo., 

504 pages.$2.50 

ROSE.—Mechanical Drawing Self-Taught: 

Comprising Instructions in the Selection and Preparation of 
Drawing Instruments, Elemental^ Instruction in practical 
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Mechanical Drawing, together with Examples in Simple 
Geometry and Elementary Mechanism, including &rew 
threads. Gear Wheels, Mechanical Motions, Engines and 
Boilers. By Jo.hua Rose, M. E. Illustrated by 330 En¬ 
gravings. 8vo. 313 pages.$3.50 


ROSIC—The Slide-Valve Practically Explained; 

Embracing simple and complete Practical Demonstrations of 
j of 03ch element in a Slide-valve Movement, 

and illustrating the effects of Variations in their Proportions 
by examples carefully selected from the most recent and 
successful practice. By Joshua Rose, M. E. Illustrated 
by 35 Engravings.$1.00 


ROSE.—Steam Boilers: 

A Practical 1 reatise on Boiler Construction and Examination, 
for the Use of Practical Boiler Makers, filler Users, and In¬ 
spectors; and embracing in plain figures all the calculations 
necessary in Designing or Classifying Steam Boilers. By 
Joshua Rose, M. E. Illustrated by 73 Engravings. 250 
pages. 8vo .$2.00 


ROSS.—The Blowpipe in Chemistry, Mineralogy and 
Geology: 

Containing all Known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. 
By Lieut Colonel W A. Ross, R. A., F. G. S. With 120 
Illustrations. 12mo.$2.00 


SCHRIBER.—The Complete Carriage and Wagon Painter: 
A Concise Compendium of the Art of Painting Carriages, 
Wagons, and Sleighs, embracing Full Directions in all the 
Various Branches including Lettering, Scrolling, Ornament¬ 
ing, Striping, Varnishing, and Coloring, with numerous Re¬ 
cipes for Mixing Colors. 73 Illustrations. 177 pp. 12mo. 

$ 1.00 

SHAW.—Civil Architecture: 

Being a Complete Theoretical and Practical System of Build¬ 
ing, containing the Fundamental Principles of the Art. By 
Edward Shaw, Architect. To which is added a Treatise on 
Gothic Architecture, etc. By Thomas W. Silloway and 
George M. Harding, Architects. The whole illustrated by 
102 quarto plates finely engraved on copper. Eleventh Edi¬ 
tion 4to.$5.00 


SHERRATT.—The Elements of Hand-Railing: 

Simplified and Explained in Concise Problems that are Easily 
Understood. The whole illustrated with Thirty-eight Ac¬ 
curate and Original Plates, F'ounded on Geometrical Principles, 
and showing how to Make Rail Without Centre Joints, Mak¬ 
ing Better Rail of the &me Material, with Half the Labor, 
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and Showing How to Lay Out Stairs of all Kinds. By R. J. 
Sherratt. Folio.$2.50 

SHUNK.—A Practical Treatise on Railway Curves and 
Location for Young Engineers: 

By W. F. Shunk, C. E. 12mo. Full bound pocket-book 

form .$2.00 

SLOANE.—Home Experiments in Science: 

By T. O’Conor Sloane, E. M.. A M . Ph. D Illustrated 

by 91 Engravings. 12mo.$1.00 

SLOAN.—Homestead Architecture: 

Containing Forty Designs for Villas, Cottages, and Farm¬ 
houses, with Essays on Style, Construction, Landscape Gar¬ 
dening, Furniture, etc, etc. Illustrated by upwards of 200 

Engravings. By Samuel Sloan, Architect. 8vo.$2.00 

SMITH.—The Dyer’s Instructor: 

Comprising Practical Instructions in the Art of Dyeing Silk, 
Cotton, Wool, and Worsted, and Woolen Goods; containing 
nearly 800 Receipts. To which is added a Treatise on the 
Art of Padding; and the Printing of Silk Warps, Skeins, and 
Handkerchiefs, and the various Mordants and Colors for the 
different styles of such work. By David Smith, Pattern 

Dyer. I2mo.$1.00 

SMITH.—A Manual of Political Economy: 

By E. Peshine Smith. A New Edition, to which is added 

a full Index. 12mo.$1.25 

SMITH.—Parks and Pleasure-Grounds: 

Or Practical Notes on Country Residences, Villas, Public 
Parks, and Gardens. By Charles H. J. Smith, Landscape 

Gardener and Garden Architect, etc., etc. 12mo.$2.00 

SNIVELY.—The Elements of Systematic Qualitative 
Chemical Analysis: 

A Hand-book for Beginners. By John H. Snively, Phr. D. 
16mo.$2.00 

STOKES.—The Cabinet Maker and Upholsterer’s Com¬ 
panion: 

Comprising the Art of Drawing as applicable to Cabinet 
Work; Veneering, Inlaying, and Buhl-Work; the Art of Dye¬ 
ing and Staining Wood, Ivory, Bone, Tortoise-Shell, etc. 
Duections for Lacquering, Japanning, and Varnishing; to 
make French Polish, Glues, Cements, and Compositions; 
with numerous Receipts, useful to workmen generally. By 
J. Stokes. lUustratw. A New Edition, with an Appendix 
upon French Polishing, Staining, Imitating, Varnishing, etc., 
etc. 12mo.$1.25 

STRENGTH AND OTHER PRqPERTIES OF METALS: 
Reports of Experiments cm the Strength and other Properties 
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With a Description of the Machines 
for Testing hfctals,^ and of the Classification of Cannon in 
service. By Officers of the Ordnance Department, U. S. 
Anny. By authority of the Secretary of War. Illustrated 
by 25 large steel plates. Quarto. $3.00 

SULZ.—A Treatise on Beverages: 

Or the Complete Practical Bottler. Full Instructions for 
Laboratory Work with Original Practical Recipes for aU 
. lands of Carbonated Drinks, Mineral Waters, Flavoring 
Extracts, Syrups, etc. By Charles Herman Sulz, Tech¬ 
nical Chemist and Practical Bottler. Illustrated by 428 

Engravings. 818 pp. 8vo.$ 7.50 

SYME.—Outlines of an Industrial Science: 

By David Syme. 12mo. $2.oo 


TABLES SHOWING THE WEIGHT OF ROUND, SQUARE 
AND FLAT BAR IRON, STEEL, ETC. 

By Measurement. Cloth .63 

TEMPLETON.—The Practical Examinator on Steam and 
the Steam-Engine: 

With Instructive References relative thereto, arranged for 
the Use of Engineers, Students, and others. By William 
Templeton, Engineer 12mo. $100 


THALLNER.—Tool-Steel : 

A Concise Hand-book on Tool-Steel in General. Its Treat¬ 
ment in the Operations of Forging. Annealing, Hardening, 
Tempering, etc., and the Appliances Therefor. By Otto 
Thallner, Manager in Chief of the Tool-Steel Works, Bis- 
marckhutte, Germany. From the German by William T. 
Brannt. Illustrated by 69 Engravings. 194 pages 8vo. 
1902.$2.00 


THAUSING.—The Theory and Practice of the Preparation 
of Malt and the Fabrication of Beer: 

With especial reference to the Vienna Process of Brewing. 
Elaborated from personal experience by Julius E. Thausing. 
Professor at the School for Brewers, and at the Agricultural 
Institute, Modling, near Vienna. Translated from the Ger¬ 
man by William T. Brannt. Thoroughly and elaborately 
^ited, with much American matter, and according to the 
latest and most Scientific Practice, by A. Schwarz and Dr. 
A. H. Bauer Illustrated by 140 Engravings. 8vo. 815 

pages.$10.0 

TOMPKINS.—Cotton and Cotton Oil: 

Cotton: Planting, Cultivating, Harvesting and Preparation 
for Market. Cotton Seed Oil Mills; Organization, Construc¬ 
tion and Operation. Cattle Feeding: Production of Beef 
and Dairy Ptoducts, Cotton Seed Meal and Hulls as Stock 
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Feed Fertilizers: Manufacture, Manipulation and Uses. 
By D. A. Tompkins. 8vo. 494 pp .Illustrated.$7.50 

TOMPKINS.—Cotton Mill, Commercial Features: 

A Text-Book for the Use of Textile Schools and Investors. 
With Tables showing Cost of Machinery and Equipments 
for Mills making Cotton Yams and Plain Cotton Cloths. By 

D. A. Tompkins. 8vo. 240 pp. Illustrated.$5.00 

TOMPKINS.—Cotton Mill Processes and Calculations: 
An Elementary Text-Book for the Use of Textile Schools and 
for Home Study. By D. A Tompkins. 312 pp. 8vo. 

Illustrated.$5.00 

TURNER’S (THE) COMPANION: 

Containing Instractions in Concentric, Elliptic, and Eccen¬ 
tric Turning; also various Plates of Chucks, Tools, and In¬ 
struments; and Directions for using the Centric Cutter, 
Drill, Vertical Cutter, and Circular Rest; with Patterns and 

Instructions for working them. 12mo.$1.(X) 

VAN CLEVE.—The English and American Mechanic: 
Comprising a Collection of Over Three Thousand Receipts, 
Rules, and Tables, designed for the Use of every Mechanic 
and Manufacturer. By B. Frank Van Cleve. Illustrated. 

500 pp. 12mo.$2.00 

VAN DER BURG.—School of Painting for the Imitation 
of Woods and Marbles: 

A Complete, Practical Treatise on the Art and Craft of Grain¬ 
ing and Marbling with the Tools and Appliances. 36 Plates. 

Folio, I2xk) inches.$6.00 

VILLE.—The School of Chemical Manures: 

Or, Elementary Principles in the Use of Fertilizing Agents 
From the French of M. Geo. Ville, by A. A. Fesquet, 
Chemist and Engineer. With Illustrations. 12mo—$1.25 
VOGDES.—The Architect’s and Builder’s Pocket-Com¬ 
panion and Price-Book: 

Consisting of a Short but Comprehensive Epitome of Deci- 
n^s. Duodecimals, Geometry and Mensuration; with Tables 
of United States Measures, SizesjiWeights, Strength, etc., of 
Iron, Wood, Stone, Brick, Cement and Concretes, Quanti¬ 
ties of Materials in given Sizes and Dimensions of Wood, 
Brick and Stone; and full and complete Bills of Prices for 
Carpenter’s Work and Painting; also. Rules for Computing 
and Valuing Bride and Brick Work, Stone Work, Pamting, 
Plastering, with a Vocabulary of Technical Terms, etc. By 
Frank W. Voodes, Architect, Indianapolis, Ind. Enlarged, 
Revised and Corrected, In one volume 368 pages, full- 

bound, pocketbook form, gilt edges.$2.00 

Cloth.^.$150 
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WAHNSCHAFFE.—A Guide to the Scientific Examina- 
tion of Soils: 

Comprising Select Methods of Mechanical and Chemical 
Analysis and Physical Investigation. Translated from the 
German of Dr F. Wahnschaffe. With additions by Wil¬ 
liam T. Brannt. Illustrated by 25 Engravings. 12mo. 

177 pages.;.$ 1.50 

WARE.-;-The Sugar Beet: 

Including a History of the Beet Sugar Industry in Europe, 
Varieties of the Sugar Beet, Examinatioi, Soils, Tillage 
Seeds and Sowing, Yield and Cost of Cultivation, Harvest¬ 
ing, Transportation, Conservation, Feeding Qualities of the 
Beet and of the Pulp, etc. By Lewis S. Ware, C. E., 

M. E. Illustrated by ninety Engravings. 8vo.$2.00 

WARN.—The Sheet-Metal Worker’s Instructor: 

For Zinc, Sheet-Iron, Copper, and Tin-Plate Workers, etc. 
Containing a selection of Geometrical Problems; alsa Prac¬ 
tical and Simple Rules for Describing the various Patterns 
required in the different branches of the above Trades. By 
Reuben H. Warn, Practical 'fin-Plate Worker. To which is 
added an Appendix, containing Instructions for Boiler-Mak¬ 
ing, Mensuration of Surfaces and Solids, Rules for Calculat¬ 
ing the Weights of different Figures of Iron and Steel, Tables 
of the Weights of Iroi, Steel, etc. Illustrated by thirty- 
two Plates and thirty-seven Wood Engravings. 8vo.. .$2.00 
WARNER.—New Theorems, Tables, and Diagrams, for 


the Computation of Earth-work: 

Designed for the use of Engineers in Preliminary and Final 
Estimates, of Students in Engineering and of Contractors 
and other non-professional Computers. In two parts, with 
an Appendix. Part I. A Practical Treatise; Part II. A 
Theoretical Treatise, and the Appendix Contaiiing Notes to 
the Rules and Examples of Part I.; Explanations of the Con¬ 
struction of Scales, Tables, and Diagrams, and a Treatise 
upon Equivalent Square Bases and Equivalent Level Heights. 
By John Warner, A. M., Mining and Mechanical Engineer. 

Illustrated by 14 Plates. 8vo.$3.00 

WATSON —A Manual of the Hand-Lathe: . 

Comprising Concise Directions for Working Metals of all 
kinds. Ivory, Bone and Precious Woods; Dyeing, Coloring, 
and French Polishing; Inlaying by Veneers, and vanous 
methods practised to produce Elaborate work with dispatch, 
and at Small Expense. By Egbert P. Watson, Author of 
“The Modem Practice of American Machinists and En¬ 
gineers.” Illustrated by 78 Engravings .. . ?L00 

WATSON.—The Modern Practice of American Machinists 
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Lathe Tools, Cutters for Boring Cylinders, and Hollow-work 
generally, with the most economical Speed for the same; the 
Results verified by Actual Practice 4t the Lathe, the Vise, 
and on the floor. Together with Workshop Management, 
Economy of Manufacture, the Steam Engine, Boilers, Gears, 
Belting, etc., etc. By Egbert P. Watson Illustrated by 

eighty-six Engravings. 12mo.$2.00 

WEATHERLY.—Treatise on the Art of Bolling Sugar, 

Crystallizing, Lozenge-making, Comfits, Gum Goods: 
And other processes for Confectionery, including Methods 
for Manufacturing every Description of Raw and Refined 
Sugar Goods. A New and Enlarged Edition, with an Appen¬ 
dix 01 Cocoa, Chocolate, Chocolate Confections, etc 196 

pages. 12mo.$1.50 

WILL.—Tables of Qualitative Chemical Analysis: 

With an Introductory Chapter on the Course of Analysis 
By Professor Heinrich Will, of Giessen, Germany. Third 
American, from the eleventh German Edition. Edited by 
Charles F Himes. Ph. D, Professor of Natural Science 

Dickinson College, Carlisle, Pa. 8vo.$1.00 

WILLIAMS.—On Heat and Steam: 

Embracing New Views of Vaporization, Condensation and 

Explosion. By Charles Wye Williams, A. I. C. E. Illus¬ 
trated. 8vo.$2.00 

WILSON.—The Practical Tool-Maker and Designer: 

.K Treatise upn the Designing of Tools and Fixtures for 
Machine Tools and Metal Working Machinery, Comprising 
Modem Examples of Machines with Fundamental Desims 
for Tools for the Actual Production of the work; Together 
with Special Reference to a Set of Toois for Machining the 
Various Parts of a Bicycle. Illustrated by 189 Engravings 
(1898).$2.50 

CONTENTS: Introductory. Chapter I. Modern Tool Room and 
Equipment. 11. Plle^, Their Use and Abuse. III. Steel and Tem¬ 
pering. IV. Making Jigs. V. Milling Machine Fixtures. VI. Tools 
and Fixtures tor Screw Machines. VII. Broaching. VIII. Punches 
and Dies for Cutting and Drop Press. IX. Tools for Hollow-ware. 

X. Ehnbossing: Metal. Coin and Stamped Sheet-Metal Ornaments. 

XI. Drop Forging. XII. Solid Draw# Shells or Ferrules; Cupping 
or Cutting and Drawing; Breaking Down Shells. XIII. Annealing. 
Pickling and Cleaning. XIV. Tools tor Draw Bench. XV. Cutting 
and ABsembllng Pieces by Means of Ratchet Dial Plates at One 
Operation. XVI. The Header. XVII. Tools for Pox Lathe. XVIII. 
Suggestions for a set of Toois for Machining the Various Parts of 
a Bicycle. XIX. The Plater’s Dynamo. XX, Conclusion—With a 
few Random Ideas. Appendix. Index. 

WORSSAM.—On Mechanical Sawg; 

From the Transaction of the Society of Engineers, 1869. By 
S. W. WoRSSAM, Jr. Illustrated iy Eighteen large Plates. 
8vo. ..$1.60 









BRANNT’S “SOAP MAKER’S HAND BOOK.” 


The moet helpful and up-to-date booh on the Art of Soap 
Making in the English Itinguage. 

In one volume, Svo, 535 pages,mustrated by 54 engravings. 
■Price $0.00 net, Free of Postage to any Address in the World, 
or by Express V. O, I), freight jtaid to any Address in the 
United Stales or Canada, 


PUBLISHED APRIL, 1912. 


THE 

S0AP MAKER’S HAND BOOK 

OF 

MATERIALS, PROCESSES AND RECEIPTS FOR 
EVERY DESCRIPTION OF SOAP 

INCLCniNO 

PATO, PAT OILS, AND PATTY ACIDS; EXAMINATION OF FATS AND OILS; 
ALKALIES ; testing SODA AND POTASH ; MACHINES AND L’TENSILSj 
HART) SOAPS ; SOFT SOAl*S ; TEXTILE SOAPS ; WASHING POWDERS 
AND ALI.IED PIlODl’CTS ; TOILET SOAPS, MEDICATED SOAPS, 

AND SOAP SI’IMALTIES ; ES.SENTIAL OILS AND OTHER 
PERFUMING MATERIALS ; TESTING SOAPS. 


EDITED CHIEFLY FROM THE GERMAN OF 
DR. C. DEITE, A. ENGELHARDT, F. WILTNER, 

AND NUMEEOUS OTIIEH KXrEETS. 

WITH ADDITIONS 

BY 

WILLIAM T. BRANNT, 

KDITOE OF "THK TECHNO CHEMICAL RECEIPT BOOK.” 

ILLUSTRATED BY FIFTY-FOUR ENGRAVINGS. 
SECOND EDITION. REVISED AND IN GREAT PART RE-WRITTEN. 






KIRK’S FOUNDRY IRONS, 


A Prantical, Up~to-Date Booh, by the well knou’ti Expert, 
In one volwne, 8vo, 294 payee, Ulustrated. Price $3.00 nut. 
Free of Postaye to any Address in the World, or by Express 
C. O. J).,freiyht paid to any Address in the United States or 
Canada, 


PUBLISHED JUNE, 1911. 


A PRACTICAL TREATISE 


ON 


FOUNDRY IRONS; 


COMI'RISINU 


PIG IRON, AND FRACTURE GRADING OF PIG AND SCRAP IRONS; 
SCRAP IRONS ; MIXING IRONS ; ELEMENTS aND METALLOIDS ; 
GRADING IRON BY ANALYSIS ; CHEMICAL STANDARDS 
FOR IRON CASTINGS ; TESTING CAsf IRON ; SEMI¬ 
STEEL ; MALLEABLE IRON ; ETC., ETC. 


BY 

EDWARD KIRK, 


nUCriCAL MOULDER AND MBLTBR; CONSULTING EXPERT IN MELTING. 
AUTHOR OF ‘‘THE CUK>LA FURNACE,” AND OF NUMEROUS 
PAPERS ON CUPOLA PRACTICE. 


ILLUSTRATED 





FLEMMING’S TANNING. 


Tha foremost book on Tanning In any language. The Jimer^ 
{gtin practice describedin the fullest detail, and in the clearest 
manner. Jt Cyclopaedia of helpful and reliable, because 
practically tested, information on all branches of tanning, 
dressing and dyeing leather and furs, and on allied subfects. 
Third Edition, in Great Part Pe’written, and Thoroughly Py 
vised. In one volume, Svo, 615 pages. Illustrated by six plates. 
Price. $6.00 net. Free of Postage to any Address in the World, 
or by Parcel Post or Express C. O. D. freight paid to any 
Address in the United States or Canada, 


PUBLISHED NOVEMBER, 1916. 


PRACTICAL TANNING: 

A HANDBOOK 


OP 

MODERN PROCESSES, RECEIPTS, AND 
SUGGESTIONS 


FOR THE 

TREATMENT OF HIDES. SKINS AND PELTS 
OF EVERY DESCRIPTION. 

INCLUDING 

VARIOUS PATENTS RELATING TO TANNING, WITH SPECIFICATIONS. 


BY 

LOtnS A. FLEMMING, 

AMERICAN TANNER. 

THIRD EDITION, IN GREAT PART REWRITTEN AND THOROUGHLY REVISED. 


ILLtlSTRATED BY SIX FULL-PAGE PLATEa 



A drat Repoiltor)’ of Pnctlol •«! SdcntHIc tnliiriiMtIon 


One of the Fullest, Freshest and Most Valuable Hand-bc 
of the Age. Indispensable to Ev^ry Fraotioal Man. 


PRICE, $2.00 

PACK O* •^rtAOt TO ANY AOORKSS FN THt WORkOf 

The Techno-Chemica 
Receipt Book: 

CONTAININO 

Several Thousand Receipts, covering the Latest, M 
Important and Most Useful Discoveries in Chemic: 
Technology, and their Practical Application 
in the Arts and the Industries. 

Edited chiefly from the German of Drs. Winckler, Eisner, Heintz 
Mierzinski, Jacobsen, Koilec, and Heinzeriing, 

WITH ADDITIONS BY 

WILLIAM T. BRANNT, 

Oiaduau the Royal Agricultural College oi Eldeaa, Prussia. 

AND 

WILLIAM H. WAHL, PH. D. fHeid.), 

Bacatary of the Franklin Institute, Philadelphia: author of *‘GalvanopUsiic Manipulallo 

Illustrated by Seventy-ei|^ht Engravings. 

fal volume, xxxii, 49^ pxgM* ismd, closely printed, containing sn immense amo 

and a gieat vanety of matter. Elegantly bound in scarlet cloth, gilt. 

Price $a 00, firee of postage to any address in the world 

SBP* Tk0 ahmi* or any 0/ our hookt tont hy matt, frto of fiostagy, at the puhUea 
frieOt addrett in ike world. 

Our New and Enlarged Calalone 0/Practical and Scientific Books, 08 ^ 
lho.% and our other Caialoguett the whole covering every branch 0/ Science applse 
the Arts, sent free and free 0/ Postage to any one, in any part qf the world, who ■ 
fismiek hie address. 

HENRY CAREY BAIRD & CO.. 

Induatrisl Publiabera, Bctdiaellara and Importera, 

810 Walnut St, Philadelphia, Pa., U. 8.; 








